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LEITER OF TRANSMITIAL 
STATE GEOLOGICAL SURVEY, 
UNIVERSITY OF ILLINOIS, JULY 12, 1916 
Governor E. F. Dunne, Chairman, and Members of the Geological Com-
mission, 
Gentlemen: I transmit herewith manuscript for a report on plans for 
reclamation of overflowed lands along Spoon River valley, and recommend 
that it be published as Bulletin No. 32. The author of the report, Jacob A. 
Harman, C. E., of the Elliott and Harman Engineering Company, was en-
gaged to prepare the report under an arrangement with J. G. Melluish, 
who originally contracted to do the work for the Geological Survey Com-
missiOn. 
The report is accompanied by adequate maps and estimates to indicate 
locations where the channel of the river should be straightened in order to 
increase the rate of run-off and lessen the duration of floods. Further pro-
tection of the land is contemplated by the erection of levees and the con-
struction of ditches to divert hillside water and others to drain the leveed 
areas. 
This report is based on large-scale topographic maps previously made 
by the State Geological Survey and the U. S. Geological Survey in co-
operation. There has been informal cooperation also with the Rivers and 
I...~akes Commission in continuation of a joint plan for study of reclama-
tion throughout the State. 
It is reasonable to hope that land owners in Spoon River Valley, who 
have been annoyed and have suffered loss due to overflow of the river, will 
avail themselves of this report as a basis for permanent reclamation work 
which will result in a large increase in land values and the securing of other 
tangible benefits. -
Very respectfully, 
FRANK W. DEWOLF, Director. 
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REPORT AND PLANS FOR RECLAMATION OF LANDS SUB-
JECT TO OVERFLOW IN SPOON RIVER VALLEY 
By Jacob A . Harman, C. E. 
I NTRODUCTION 
Spoon River, a tributary of Illinois River, located in the west-central 
part of Illinois, has its source in the southern part of Bureau and Henry 
counties and flows in a southerly and southwesterly direction through 
Stark, Peoria, and Fulton counties. The country drained by Spoon River 
is generally flat prairie land, but as the tributary streams approach the 
main stream the land merges from rolling to hilly topography. Above 
London Mills the overflow portion of Spoon River valley is generally nar-
row; from London Mills to where it joins the overflow of Illinois River it 
varies from one-quarter mile to two miles in width. The channel through-
out its entire length is very crooked. 
The soil in the wide stretches of the valley is the deposit carried from 
the surrounding land and is rich, fertile, and highly productive when over-
flows do not injure or destroy the crops. Corn is the principal crop grown 
on the lands subject to overflow on account of the fact that it is not so eas-
ily drowned out as wheat, oats, and hay. These are grown to some extent, 
however. 
It would appear from a study of the flood records that the overflow 
waters of Spoon River destroy about two crops out of every five; and fre-
quently the planting is so late in the season on account of the high water, 
that the yield is only a fractional part of that which the ground is capable 
of producing. 
The overflows cover most of the land used for agricultural purposes 
for from one to ten days, and during that time the extent of the damage 
js measured in thousands of dollars. This condition can be relieved to a 
material extent by the treatment as described in the following report. 





State Geological Survey map of the State of Illinois. 
County maps of the counties of the Spoon River watershed. 
Topographic maps of the overflowed lands along Spoon River, Ful-
ton County, made by the Illinois State Geological Survey in co-
operation with the United States Geological Survey, showing (1) 
surface elevations of the ground in the overflowed portions of the 
valley, (2) contour lines at 5-foot intervals, (3) section lines and 
( 13) 
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other general information commonly shown on maps of this char-
acter. 
4. Spoon River gage readings at Duncan Mills, Fulton County, from 
November 18, 1906, to December 31, 1915. 
5. Spoon River gage readings at Seville, Fulton County, from July 
24, 1914, to December 31, 1915. 
6. Spoon River discharge measurements at Duncan Mills in Novem-
ber, 1908, and in March, 1909. 
7. Spoon River discharge measurements at Seville in 1914 and 1915. 
8. A survey was made under the direction of the author of this re-
port to obtain the elevation of the high water of January, 1916. 
Maps, plans and profiles accompany this report, as follows: 
1. Sheets Nos. 1 to 3, inclusive.-Maps showing details of the plan for 
reclamation, as follows: 
(a) Proposed cut-offs in channel of stream. 
(b) Proposed diversion ditches for the smaller streams. 
(c) Proposed levees along portions of the river for protection 
against flood. 
(d) Proposed limits of drainage units. 
2. Sheet No. 4.-Profile of banks of stream, bed of stream, proposed 
cut-offs, proposed channel, grade line, bridges, section lines, and 
the length of the proposed channel. 
3. Sheet No. 5.-Profile showing the surface of the ground, the pro-
posed levee and diversion ditch grade line and the length of each. 
All elevations used in this report and the accompanying plans are re-
ferred to sea level as established by"the United States Geological Survey 
and marked by permanent bench marks in this vicinity. 
Published lists can be obtained from the State Geological Survey. 
GENERAL DESCRIPTION OF VALLEY 
WATE~SHED 
East Fork of Spoon River rises to the north of Neponset, in Bureau 
County, and West Fork to the east of Kewanee, Henry County. These 
join just north of the center of Stark County and form the main channel 
of Spoon River, ·which :flows in a southerly direction through Stark County 
to the northwestern corner of Peoria County; thence westerly to the east-
ern part of Knox County; thence westerly and southerly through Knox 
County; thence southerly through Fulton County into Illinois River, op-
posite Havana, Illinois. Its principal tributaries ar~ Indian Creek, Wal-
nut Creek, French Creek, Wi11ow Creek, Cedar Creek, and Put Creek. 
The watershed as shown on the accompanying map has an area of 
1,820 square miles and embraces parts of Bureau, Fulton, Henry, Knox, 
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Marshall, McDonough, Peoria, Stark, and Warren counties. The extreme 
length is about 115 miles, and the extreme width 54 miles. The ratio of 
length to width is 2 to 1. 
Table 1 of the Appendix shows each tributary to Spoon River, the 
distance from its mouth to Illinois River, the drainage area of each tribu-
tary, the areas adjacent to and draining directly into Spoon River, and the 
total drainage area above the basin of each tributary. The valley of Spoon 
River below London Mills contains approximately 381 square miles, or 
24,400 acres of river bottom land subject to overflow during high-water 
stages. For detailed areas of drainage units, as outlined in this report see 
Table 23 of the Appendix. 
The Spoon River overflow is about two and one-half miles in width 
where it enters the Illinois River overflow and gradually narrows upstream 
in a distance of two and one-half miles to less than one-half ·mile below Dun-
can Mills; from Duncan Mills to within one and one-half miles of Berna-
dotte, a distance of nine and one-quarter miles, the Spoon River overflow has 
an average width of approximately one and one-half miles; from Berna-
dotte to Seville, a distance of seven miles, the valley is narrow, averaging 
less than one-quarter mile in width; from Seville to Babylon, a distance of 
seven and three-quarter miles, the valley has an average width of approxi-
mately one and one-half miles; from Babylon to Ellisville, a distance 
of three and three-quarter miles, the valley is again narrow, averaging 
about three-eighths of a mile in width; from Ellisville to London Mills, a 
distance of six miles, the valley averages approximately one mile in width. 
The most important to·wns located on the watershed are: Galesburg 
and Knoxville, Knox County; Wyoming, Stark County; Kewanee and 
Galva, Henry County; Bushnell, :McDonough County; Canton, Lewistown, 
and Farmington, Fulton County. 
BRIDGES 
Railroads have bridges across Spoon River at the following places: 
Chicago, Burlington & Quincy R. R. at London Mills 
Iowa Central Railway do do 
Toledo, Peoria & Western R. R. clo Seville 
Chicago, Burlington & Quincy R. R. in sec. 6, Township 4 North, Range 3 East, Fulton 
County, Ill. 
Do In sec. 30, Township 4 North, Range 4 East, Ful-
ton County, Til. 
The location and clear waterway of highway bridges crossing the Spoon 
River are as follows : 
J1ondon Mills Bridge ..... 3 spans-100 ft., 128 ft., and 27.5 ft., clear waterway approxi· 
mately 250 ft. 
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Indian Ford Bridge ..... Located one mile south and one mile east of London Mills; 
3 spans-129 ft., 30 ft., and 10 ft.; clear waterway approxi· 
mately 159 ft. 
Ellisville Bridge ........ One 240-foot span; clear waterway approximately 236 ft. 
Babylon Bridge ......... One 198.5-foot span; clear waterway approximately 194.5 ft. 
Ziltz Bridge ............ Located in the SE~, SE~ sec. 20, Township 7 North, Range 
2 East; 3 spans-30 ft., 180 ft., and 30 ft.; clear waterway ap-
proximately 228 ft. 
Buckeye Bridge ......... Located 200 feet west of the NE~ SE. ~ sec. 6 Township 6 
North, Range 3 East; 3 spans-16 ft., 180 ft., and 16 ft.; 
clear waterway approximately 200 ft. 
Seville Bridge .......... 5 spans-14ft., 160ft., 18ft., 18ft., and 18 ft.; clear water· 
way approximately 214 ft. 
Bridge ................. Located 400 ft. west of the NE.1,4 SE.1,4 sec. 20, T'ownship 
6 orth, Range 1 East, no description. 
Tartar Ferry Bridge .... Located 700 feet north of the SE.1,4 sec. 2, Township 5 North, 
Range 1 East; 3 spans-16 ft., 180 ft., and 16ft.; clear water· 
way approximately 204 ft. 
Bernadotte Bridge ...... 4 spans-30 ft., 75 ft., 80 ft., and 80 ft.; clear waterway ap· 
proximately 244 ft. 
Elrod's Bridge ......... Located 200 ft. east and 500 ft. south of the SW. ~ sec. 25, 
Township 5 North, Range 2 East; 3 spans-14 ft., 170 ft., and 
45 ft.; clear waterway approximately 218 ft. 
Duncan Mills Bridge .... Main channel, 151-foot span; clear waterway approximately 
147 ft. 
Duncan Mills Bridge .... Located 170 ft. east of main channel; 58-foot span; clear 
v1aterway approximately 55 ft. 
Duncan Mills Bridge .... Located J 64 7 ft. east of main channel; 3 spans, each 50 ft.; 
clear waterway approximately 140 ft. 
ADJOINING DRAINAGE DISTRICTS 
Lacy Drainage District lies south and west of Spoon River, leaving 
2,700 acres of overflow land between the river and the north levee. This 
district was constructed about 20 years ago and originally contained 5,500 
acres. Some years later the district was divided, and two separate drainage 
systems and pumping plants were constructed. A tract of land of about 
1,100 acres in Illinois River overflow north of Skunk River, locally known 
as the Crabtree Land, has recently been leveed, and 2,475 acres have been 
left between its south and west levees and the S1Joon River channel. 
Thompson Lake District, containing about 7,000 acres of land in the Illi-
nois River overflow, lying east of and adjacent to the Crabtree tract, is 
under process of organization. 
SOILS AND CROPS 
The soil in the valley is principally a deep silt loam with small areas 
of sandy loam deposited by the immediate overflow from the stream. This 
bottom land soil is derived from material washed from the uplands and dif-
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fers only in being more variable in physical composition. These lands con-
tain elements of soil fertility in great abundance and will produce phe-
nomenal crops of grain, grass, and garden truck if drained and protected 
from over .flow. 
Farming in the wide valleys of Spoon River is carried on to a consid-
erable extent, with a large element of uncertainty on account of the fre-
quent floods. A large part of the wide valleys are cleared of timber and 
used for farming purposes, whereas the narrower valleys are used only as 
pasture lands. 
THE PROBLEM 
The problem is to formulate a plan of drainage and protection from 
overflow of the lands of the immediate valley of Spoon River, from Lon-
don Mills to the mouth, in such a manner as to make practicable the con-
struction of the whole work, or of any of the drainage units separately. 
The natural order of development of such a plan is as follows: 
1. Straightening of the channel of Spoon River as a general improve-
ment. 
2. Building of levees for protection from overflow; interior ditches 
for the drainage of lands within each drainage unit; and provid-
ing a gravity drainage outlet by the construction of sluiceways, 
with gates, through the levee for gravity drainage, or pumping 
plants for lifting the water out of the ditches when the river is 
high, or both, as the conditions may warrant. 
This study and these preliminary plans provide for gravity outlet 
only, and no details have been made for the outlet drainage nor of the 
pumping plants, which would be necessary. Approximate estimates are 
given, based on a unit cost, per acre, where outlet drainage and pumping 
plants are necessary. 
RAINFALL 
The mean annual rainfall at six stations on or near the Spoon River 
watershed during a period of 16 years from January 1, 1900, to Decem-
ber 31, 1915, was 3~ ~8 inches. During this period the minimum annual 
rainfall occurred in 1901, being 22.51 inches; the maximum annual rainfall 
occurred in 1902, being 48.02 inches. For details of the rainfall of this 
watershed see Table 14 of the Appendix. 
Although the rna_ ~mum rainfall occurred in 1902, it is to be noted that 
the heavy precipitation occurred during the months of June, July, August, 
and September and was so distributed that extreme floods did not occur. 
In 1911 the rainfall was only 37.49 inches, but in September of that year 
a rainfall of 13.44 inches caused the highest water since 1883. In order to 
show the effect of rainfall upon floods and overflows, Tables 15 to 18, inclu-
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sive, have been prepared to show the precipitation from six gaging stations 
for June, July, and August, 1902, and for September, 1911. 
Notwithstanding that the maximum high water occurred in 1911, the 
floods of 1911 damaged the crops growing on the low lands to a much less 
extent than those of 1902 on account of the frequency and duration of the 
floods. 
In January, 1916, a heavy rain fell on ground covered with a layer 
of ice, on top of which was several inches of snow. This condition caused 
the flood, the record of which was taken in detail for use in the preparation 
of this report. Table 19, showing the rainfall for five stations on or near 




All rain and snow passes off as surface run-off, except that which per-
colates into the ground, evaporates, or is used by various forms of plant 
life. 
The rate and amount of run-off is not directly nor uniformly propor-
tional to the amount of rainfall on any given watershed, but is dependent 
very largely upon the season of the year, which includes the prevailing 
temperature; mechanical condition and characteristics of the soil, condition 
and extent of vegetation, surface slopes, character of soil, form and extent 
of the drainage area, as well as the duration and intensity of the rain 
producing the flood. 
The topography, size, and shape of a watershed are closely allied in 
their effects upon the rate of run-off. Steep slopes give the water a greater 
velocity than flat slopes and also allow less time for the water to seep into 
the ground and pass away as ground water. 
Where two watersheds have similar soils and like surface conditions, 
the longer and narrower watershed will, under the same conditions, have a 
smaller maximum rate of discharge than the watershed which is compact 
and roughly fan shaped. 
Temperature affects the run-off in two ways; first, by evaporation, and 
second, by sudden change of weather conditions. Evaporation is much 
greater in warm, windy weather than in cool, quiet weather; whereas sud-
den changes of weather conditions, such as a sudden change of temperature 
and continued rains following a heavy snowfall frequently result in ex-
cessive rates of run-off. The greatest floods frequently result from heavy 
rainfall when the ground surface is covered with a layer of ice under a deep 
snow. 
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The run-off of any watershed is greatly affected by storage in swamps, 
sloughs, bogs, and old channels, and should these low areas be leveed the 
storage is reduced to a minimum, and it is necessary for the channel to 
carry the entire run-off. A watershed that is covered with vegetation will 
not give so rapid a run-off as that which is rocky and barren; moreover, a 
andy soil will give a much smaller run-off than a heavy impervious soil. 
The report on the reclamation of overflow lands in the Kaskaskia River 
valley, 1911, issued by the Rivers and Lakes Commission of Illinois, in co-
operation with the State Geological Survey of Illinois, contains an analysis 
and discussion of the maximum rate of run-off and the effect of storage on 
run-off in the Kaskaskia River valley. The conclusions reached were based 
upon the discharge rate of the record flood of 1908 at several gaging sta-
tions. The rate at which the water was stored in the overflow area was com-
puted, and by combining the rate of storage in the valley between the gaging 
stations with the measured discharge of the stream, the maximum rate of 
run-off from the hills into the valley was estimated. 
KASKASKIA RIVER WATERSHED RuN-OFF FoRMULA 
The Kaskaskia formula, as with many empirical formulas for deter-
mining the rate of run-off, was developed for one variable-the area of the 
watershed. The constants used in the formula were determined as above 
stated. The Kaskaskia Formula is as follows: 
= 30000 -t- 15 
q m + 200 
where- q=run-off in second feet per square mile 
m=area in square mile of watershed 
Available data of this kind for Spoon River are not sufficient as a basis 
to establish a rate of run-off for the stream, owing to the fact that the only 
available run-off data consist of some discharge measurements on Spoon 
River at Duncan Mills made in 1908-1909 and of daily gage readings of that 
flood from November 18, 1909, to December 11, 1915, and at Seville made 
in 1914 and 1915. Although not sufficient for a basis of flood control plans, 
these data are interesting and are, therefore, shown in tables 1 to 12 of the 
Appendix. 
SPOON RIVER WATERSHED RuN-OFF 
The general topography of the ·watershed of Spoon River is very similar 
to that of the Kaekaskia, but the Kaskaskia watershed is long and narrow, 
the ratio of the length to the width being 11 to 3, whereas the Spoon River 
watershed is more fan shaped, the ratio of the length to the width being 
2 to 1. 
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The estimated discharge of the Spoon River floods, based upon slopes 
and cross-sections of the valley taken at the narrow portion just below Se-
ville, checked so closely with discharge shown by the Kaskaskia formula 
for the same areas, that the Kaskaskia formula for run-off has been adopted 
as applicable to the Spoon River watershed. Doubtless the greater rate of 
width to length of the Spoon River watershed is offset by the lesser rate of 
rainfall, so that the maximum rate of run-off is practically the same in these 
two watersheds. 
THE PLAN 
CoNDITIONS OF' OVERFLOWED LANDS 
Reviewing briefly the condition of the overflow portion of Spoon River, 
the surveys show that from about two miles below Bernadotte the valley 
varies in width from one-quarter mile to one and one-half miles, but at the 
junction of the Illinois River overflow it widens into a fan shaped area. 
From Bernadotte to Seville the valley is narrow, averaging less than one-
quarter mile in width. Just above Seville the valley widens to a maximum 
width of one and three-quarter miles, narrowing again just below Babylon 
and continuing narrow to Ellisville, just above which the valley again wid-
ens to an average width of more than one mile. The surveys were not made 
above London Mills because the valley is so narrow that any expenditure 
for reclamation would probably be unwarranted. 
To carry the maximum flood, a channel measuring from 1,600 to 3,500 
feet wide and from 14 to 18 feet deep would be required. The cost of such 
a channel would be so much in excess of the benefits that it was not con-
sidered; therefore the plan recommended in thjs report contemplates fre-
quent cut-offs which will straighten and shorten the stream to a material 
extent, and the construction of levees where the area protected is large 
enough to warrant the cost. 
The present channel of the stream is very crooked, frequently passing 
partly or entirely across the overflowed valley with numerous bends and 
loops. A shorter channel would offer less obstruction to the flow of the 
water, and with the greater velocity the carrying capacity of the straight-
ened channel would be so increased that the flooding of the lands would 
be less frequent, and the ordinary floods be carried within the banks. The 
location of cut-offs, levees, and diversion channels, as shown on Sheets 
Nos. 1 to 3, inclusive, of the Appendix, are subject to such relocation for 
construction as the character of the soil and other local conditions may war-
rant. 
The amount of straightening of the channel that will be profitable 
and economical becomes one of the essential elements of the investigation. 
The present length of the channel from the mouth of the stream to London 
Mills is 65.3 miles, the shortened channel is only 50 miles, a reduction of 
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~3.4 per cent. Of the 50 miles, 79..7 per cent is in old channel and 20.3 
per cent is cut-offs. Briefly summarizing we have: 
JI;Jiles Miles 
Old channel used ................................ 39..8 39..8 
Old channel abandoned .......................... 25.5 
New channel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.3 
Totals ..................................... 65.3 50.1 
Table 20 of the Appendix gives the length of the portions of old chan-
nel proposed to be used, number and length of each cut-off, bottom width, 
average depth, and cubic yards in excavation for the entire length of the 
proposed improvement. 
CHAN EL FLOODWAY AND LEVEE 
DESIGNS 
In designing the channel floodway and protection levee the required 
area of cross-section was determined by using the Chezy Formula. 
Where v=the average velocity in feet per second for the entire cross-
section. 
c=a constant, the value of which was determined by using 
Cutter's Formula with the coefficient of roughness. 
n=.025 
r=mean hydraulic radius. 
s=sine of the angle of the slope. 
In making this design it is contemplated that the floodway will be 
cleared of timber and brush with all stumps cut close to the ground, and 
that the stream channel will be cleared of logs and drift. On account of 
the great difference in the velocity of the water of the main channel where 
the depth will be 14 feet or more and over the level ground in the floodway 
where it is wide and comparatively shallow, the floodway is considered in 
two parts for determining its carrying capacity, as follows: 
1. The channel, including the area immediately above and be-
tween the line of the side slopes projected to the flood plain. 
2. The combined areas of the floodway above the bottom lands on 
both sides of the channel, between the side slopes of the chan-
nel projected and the levees. 
The value of the mean hydraulic radius was determined as follows: 
1. For the channel-by dividing the area of the bank-full stage 
by its wetted perimeter and adding to the quotient the differ-
ence in level between the bank-full stage and the flood stage. 
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2. For the floodway-by dividing the areas of the cross-section by 
the wetted perimeter; that is, the area on both sides of the chan-
nel were combined and the wetted perimeter was taken as the 
combined bottom width of the floodway, plus the two wetted 
sides of the levee. 
The floodway as computed by the above method varied in width from 
1,500 feet at London :Mills to 3,300 feet at the mouth of the river. 
Investigations made by the United States Geological Survey in co-
operation with the Illinois State Geological Survey, together with those 
made by the author of this report, revealed numerous high-water marks 
along the valley for the years 1883, 1911, and 1916. The location and ele-
vation of these are shown in profile on Sheet No. 4 of the Appendix to-
gether with the flood profile of January, 1916. 
The levees contemplated in this report are designed three feet above 
the estimated high-water lines which will occur when the work herein pro-
posed is completed, using the flood of January, 1916, as a basis. The heights 
of the proposed levees are shown in profile on Sheet No. 5 of the Appendix . . 
The material from which the levees are to be built, being a brown silt loam, 
will form a strong safe levee. The duration of the flood at extreme high 
water stage is so short that the levees will not become saturated to any 
material extent. 
SPECIFICATIONS 
The levees will be constructed with a top width of 3 feet, combined 
slopes of 4 horizontal to 1 vertical, with a 21j2 to 1 slope on the river side 
and a 11j2 to 1 slope on the land side, or equal slopes on each side, as may 
be determined later. 
The levee base shall be cleared of all vegetation, timber, stumps, and 
large roots. The surface of the ground on which the levee is built should 
be broken with a plow to a depth of 6 inches. For levees more than ten 
feet 'high exploration trenches or muck ditches about 3 feet deep and 4 to 6 
feet wide should be dug along the center line of the base of the levee. The 
exploration trench or muck ditch may be filled as a portion of the levee. 
The estimated quantities of the protection levees and diversion chan-
nels and levees will be found in Table 25 of the Appendix. 
TRillUTARY STREAMS 
The principal tributary streams entering the valley overflow their 
banks and to some extent the lands which are subject to overflow by the high 
waters of Spoon River. Most of these streams enter the valley in a fairly 
straight course, and the duration of the overflow is so much less than that 
of overflow from the main stream that their deepening and straightening 
is not considered of sufficient general benefit to warrant their inclusion in 
this project. 
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surface of the soil. The plant roots can penetrate to a greater depth and 
draw moisture by capillary attraction, thus using the plant food in the soil 
to a greater depth and fortifying against drought. The most effective 
method of lowering the water level in the soil is by the use of tile drainage 
with open ditches for outlets. The best practice in draining lands of this 
character is to lay the tile at an average depth of about 3 feet or more be-
low the surface of the ground. In order to provide the necessary slope in 
the ditches an outlet for all of the water from each drainage unit should 
be available at all times during the planting and growing season to a depth 
of at least 5 feet below the immediate level of the lowest reclaimed lands in 
the area. Where a drainage outlet cannot be secured by opening the drain-
age ditches directly into the main channel of the river, there are two meth-
ods of securing the desired outlet: (1) by gravity outlet channels extending 
downstream between levees a sufficient distance before connecting with the 
main river channel to prevent the back-water of the river overflowing the 
drainage outlet during high water stages; and (2) by drainage pumping 
plants, which remove the water from the interior drainage ditches to the 
desired level by lifting it over the levee into the channel of the main river. 
Where the topography of the territory and the slope of the main river 
channel are such that gravity outlet channels are practicable and the cost 
of construction is not prohibitive, they are very much to be preferred to 
pumping plants, because they operate continuously and are not subject to 
expense connected with the operation of machinery. On the other hand, 
there are many cases where intervening hill-streams or other causes prevent 
the construction of gravity outlet channels. Occasionally, although the 
topography may be favorable for gravity outlet channels, the length and 
consequent cost of the channel is so great as to be prohibitive. 
Owing to the usually short duration of the floods of Spoon River the 
proposed unit between Seville and Babylon District No. 4, can be drained 
by gravity outlet, but the two proposed drainage units in the Illinois River 
overflow would necessarily require pumping plants. 
Details of plans and estimates of cost for pumping plants have not 
been made for these areas, nor has any estimate been made of the cost of 
operation. However, where pumping plants have been operated under 
competent engineering supervision the average cost is from 40 cents to one 
dollar per acre, depending upon the size of the unit, the amount of pump-
ing, and the efficiency of the plant and efficiency of operation. 
DRAINAGE UNITS 
Six drainage units have been indicated in the plans, two of which are 
adjacent to Spoon River in the overflow of Illinois River. The units in the 
Illinois River overflow and one of the other units up the Spoon River are 
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planned with levees. The plans for the other three units contemplate only 
the straightening of the channel. The floodway required for the carrying 
of the flood waters of Spoon River through the greater portion of the valley 
leaves very little land which could be profitably protected from overflow 
by the levees. The one place where a levee is planned the stream follows the 
east side of the valley between Seville and Babylon and leaves a wide strip 
of bottom land on the west, for which levee protection and hill-stream diver-
sion channels are designed. In other portions of the valley the channel fol-
lows more nearly through the center and crosses the valley frequently, so 
that only small a1·eas could be enclosed and protected by levees which would 
be at an expense greater than the probable benefits. The straightening of 
the channel has been planned wherever justified to reduce the flood height 
and frequency of overflow. 
The total amount of land below London :Mills which will be benefited 
by the straightening of the stream is 16,105 acres. This area includes the 
proposed drainage units described in detail below, together with the Crab-
tree private levee, already constructed. The lands left in the floodway and 
those in the narrow valley which are not benefited by the stream straight-
ening have been summed up under the general head of "Lands not Bene-
fited," aggregating an area of approximately 8,295 acres. This area, 
which might appear to be a large amount of unreclaimed land, as compared 
to the area that will be benefited, will still be useful as at present for pas-
ture and such occasional farming as is now carried on in these unprotected 
areas. 
A detailed description of the drainage units, including the extent and 
approximate estimate of cost of work proposed for each, is as follows: 
Drainage unit No. 1 
Contains 2,280 acres, averaging less than one mile in width and approximately two 
and three-quarter miles in length. This unit is on the north side of Spoon River in 
the illinois River overflow and lies just west of the proposed Thompson Lake Drainage 
and Levee District, and the Crabtree levee. The proposert plan for this unit includes 
a protection levee, which joins the east levee of the Crabtree Private Drainage and 
Levee District, and extends to the foot of the bluff where it joins the diversion levee. 
The earth to construct the levee will be obtained from the channel to divert the hill-
water from the unit. 
The estimated cost is as follows: 
Spoon River channel improvement .......... ...... 230,225 cu . yds. @ 10c, $23,022.50 
Spoon River levee ...................... 0 0 •• 0 0 •• 184,220 do @ 12c, 22,106.40 
Bluff diversion ditch and levee ........... 0 0 • 0 • • • • 68,570 do @ 12c, 8,228.40 
Total .... 0 0 •• 0 0 • 0 0 • 0 • 0 ••••••••••••••••• 0 •••••••••••• • •• 0 • 0 •••• $53,357.30 
$53',357.30 for 2,280 acres=$23.40 average cost per acre. 
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Drainage unit No. 2 
Contains 1,550 acres, average!:'> about one and one-half miles in width and extends 
from a point about one and one-quarter mile below Duncan Mills, on the south side 
of the river, in 'a southerly direction about two miles to a point approximately two 
miles above the mouth. For this unit the levee is located, starting at the bluff and 
following a course in close proximity to the present river channel to the lower end where 
it joins the diversion levee. The diversion channel of this unit forms a new channel 
for one of the smaller hill-streams, and also carries the hill-waters from about half 
of the immediate hillside, which would ordinarily drain on to this area. 
The estimated cost is as follows: 
Spoon River channel ............................ 230,226 cu. yds. 
Spoon River levee .............................. 140,090 do 
Diversion channel and levee ...................... 76,380 do 
@ 10c, $23,022.60 
@ 12c, 16,810.00 
@ 12c, 9,165.60 
Total ........................................................ $48,998.20 
$48,998.20 for 1,550 acres=$31.74 average cost per acre. 
Drainage 'ttnit No. 3 
Contains 5,890 acres and includes ali of the lands below the high-water level of the 
flood of January, 1916, from the east line of sec. 10, T. 4 N ., R. 3 E., and the north line 
of drainage unit No. 2 to the east line of sec. 17, T. 5 N., R. 3 E. The length of the 
unit is approximately nine and one-half miles, while the average width is about one 
and three-quarter miles. No levees or hill-stream diversion channels have been designed 
for this area. 
Tbe estimated cost is as follows: 
Spoon River channel. ...................... . ...... 608,27 4 cu. yds. @ 10c, $60,827.40 
$60,827.40 for 5,890 acres=$10.33, average cost per acre. 
Drainage 'ttnit No. 4 
Contains 2,075 acres, averages about one and one-ha.lf mile in width, the north end 
of which unit is about one and one-half mile below Babylon and extends south to within 
two and one-half miles of Seville. The levee starts at the bluff and follows the general 
direction of Spoon River, joining the bluff diversion at the lower end of the unit. The 
hill-stream diversion channel takes the hill-water directly into the river, allowing but 
very little to flow into the unit. 
The estimated cost is as follows : 
Spoon River channel .... ... ..................... 385,726 cu. yds. 
Spoon River levee .............................. 187,090 do 
Diversion channel and levee ...................... 124,820 do 
@ 10c, $38,576.20 
@ 12c, 22,450.80 
@ 12c, 14,978.40 
Total ........ . .................. . ............................. $76,005.40 
$76,005.40 for 2,075 acr eE=$36.63, average co t per acre. 
Drainage unit No. 5 
Contains 610 acres and includes all the lands lying below the high water level of the 
flood of January, 1916, from the north and south center lines of sees. 1 and 12, T. 7 N., 
R. 1 E., to Ellisville. The length of the unit is approximately two and three-eighths 
miles, and the average width is about one-half mile. No levees or hill-stream diversion 
channels have been designed for this area. 
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The estimated cost is as follows: 
Spoon River channel ............................ 103,230 cu. yds. @ lOc, $10,323.00 
$10~.323.00 for 610 acres=$16.92, average cost per acre. 
Drainage unit No. 6 
Contains 3,700 acres and includes all the lands lying below the high-water level of 
the flood of January, 1916, from Ellisville to the north line of Fulton County. The 
length of this unit is six and one-quarter miles, and the average width is approximately 
one mile. No levees or hill-stream diversion channels havP been designed for this area. 
The estimated cost is as follows: 
Spoon River channel ............................. 321,687 cu. yds. @ lOc, $32,168.70 
$32,168.70 for 3,700 acres=$8.70, average cost per acre. 
ESTIMATES OF COST 
TOTAL YARDAGE 
In the foregoing pages will be found detailed description of the drain-
age units and the estimate of cost for the work necessary, herein proposed 
to be done. Table 24 of the Appendix gives the estimated cubic yards of 
excavation and embankment required. Table 25 of the Appendix gives the 
average cost per acre for straightening and protection from overflow for 
the different units. 
These tables show 1,879,404 cubic yards of excavation for the river 
cut-offs, and 511,400 cubic yards for levees along Spoon River. The bluff 
diversion ditches and their levees amount to a total of 269,770 cubic yards. 
This makes a grand total of 2,660,57 4 cubic yards of excavation and em-
bankment. The requirements for width of floodway and the safety of the 
levee preclude the possibility of using any of the material excavated from 
the river cut-offs for constructing the lev~es along the main channel, and 
in preparing the estimates it has been considered that these levees must be 
built entirely independent of the river channel cut-offs. 
For the bluff diversion ditches and levees, the channel and its levee 
have been regarded as a unit and the excavated material can usually be used 
in the construction of the levee. In most cases this becomes for estimate 
purposes a matter of levee only, as the excavation necessarily made in the 
construction of the levee will make sufficient channel for any ordinary run-
off, and for the maximum run-off locations can be made at such distance 
from the bluff as to furnish ample :floodway. The estimates are based upon 
the above considerations. 
EsTIMATE OF CosT PER AcRE 
The cost of river channel cut-offs, as above set forth, is $187,940.40, and 
there will be 16,105 acres directly benefited by the improvement. Although 
the stream straightening will not protect .any of the lands from all over-
flow, it will shorten the period and decrease thP frequency thereof to such an 
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extent that the improvements will be profitable. This portion of the work 
should be carried out as a single improvement, so that when the upper por-
tion of the river is straightened and the water is brought down more rap- · 
idly, the lower portion will also be improved so as to carry the floods through 
to the Illinois River. That portion of the channel improvement which af-
fects each unit is charged thereto. 
The cost of levees and diversion channels of the main river and of the 
hill-streams amounts to $93,740.00. 
Drainage units, Nos. 1, 2, and 4, will have to be provided with interior 
ditches, the cost of which will be about $4.00 per acre. When Spoon River 
is low unit No. 4 will drain naturally if adequate drainage ditches are con-
structed. Sluices or outlet pipes must be constructed through the levee 
with suitable gates, which may be closed when the water is up in the river 
to prevent the water from entering, and opened so as to provide gravity 
drainage when the river is low. Units Nos. 1 and 2 will require pump plants, 
which will cost approximately $10.00 per acre. 
In summing up the average cost per acre of the proposed reclamation, 
the work is considered in three classes, as follows: 
1. Units where protection from overflow is designed and pump-
ing plants are necessary-
River channel improvement . ............................ $12.00 
Protection from overflow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.25 
Complete interior drainage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.00 
Pumping plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 
Average cost per acre .............................. $38.25 
Add for organization, administration and incidental expense-
20% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.65 
Total average cost per acre .......................... $45.90 
2. Where protection from overflow and gravity outlets are de-
signed-
River channel improvement ........ . ................... $18.53 
Protection from overflow ............................... 18.10 
Complete interior drainage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.00 
Sluiceways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.00 
Average cost per acre .............................. $42.63 
Add for organization, administration and incidental expense-
20% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.52 
Total average cost per acre .............................. $51.15 
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3. Where river channel improvement only is designed-
River channel improvement ............................. $10.00 
Add for organization, administration and incidental expense-
20% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.00 
Total average cost per acre ............................ $12.00 
CONCLUSIONS 
1. About 3,830 acres in units Nos. 1 and 2 can be completely reclaimed at 
a cost of from $5.00 to $20.00 per acre less than a number of levee dis-
tricts along Illinois River now under constructio"n. 
2. Unit No. 4 will have practically complete reclamation without a pump-
ing plant, which may be later added if experience shows its need. 
3. The straightening of the stream throughout the valley will increase the 
carrying capacity of the channel about 75 percent, so that most floods 
will be carried within the banks of the stream and the duration of the 
high water will be lessened in all cases. The straightened channel will 
widen and have a greater carrying capacity from year to year. 
4. The benefits will justify the expense of the proposed works. 
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TABLE I.-Drainage areas of Spoon River watershed 
Miles 1Drainage area in square 
Stations from mouth miles 
Name 1000 ft. by 
present river Tributary j Direct I Total 
Above London Mills ................. . . . . . .. 1040 . . 1040 
Cedar Creek ...................... 340 64.4 296 . . 1336 
Do ...................... 334 63.2 21 . . 1357 
Coal Creek ............... . .. .... 294 55.7 48 7 1412 
Aylesworth Creek ................. 268.5 50.8 12 5 1429 
Do ................. 253 47.9 5 4 1438 
Put Creek ........................ 219 41.4 105 8 1551 
Shoal Creek ...................... 213 40.3 8 . . 1559 




Above Seville ....................... 
Barker Creek ..................... 178 33.7 42 9 1661 
Badger Creek ..................... 172 32.6 
I 
12 3 1676 
Francis Creek .................... 145 27.4 10 8 1694 
Do .................... 107 20.2 13 19 1726 
Big Creek ........................ 93 17.6 30 . . 1756 
Potato Creek ..................... 70.5 13.3" 31 7 1794 
Do ..................... 39 7.4 12 9 1815 


































TABLE 2.-Gage 1·eadings of Spoon RiveT at Duncan Mills jo1· 1908 
(Elevation of zero-442.84 Memphis datum) 
August September October November I 
















































































TABLE 2.-Gage readings of Spoon River at Duncan Mills [o1· 1908 
(Elevation of zero-442.84 Memphis datum) 
August September October November I 
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TABLE 3.-Gage 'readings of Spoon River at Duncan Mills for 1909 
(Elevation of zero-44.2.84 Memphis datum) 
Day I January I February I March I April I May I June 
8 A. M. J4:30P.M. 8 A. M. j 5 P.M. 8 A. J\L j5:30P.M. 8 A. M. ,5 :30P.M. 7 A.M. [6 P.M. 6 A.M. l 6 P.M. 
1 0.7 0.7 1.2 1.2 5.5 
I 
5.4 3.1 3.0 I 8.3 7.8 5.3 4.8 
2 0.7 0.7 1.2 1.2 5.2 5.2 2.9 2.9 7.6 7.2 4.6 4.6 
3 0.6 0.6 1.3 1.4 5.1 5.1 2.8 2.8 6.8 6.4 4.6 4.6 
4 0.6 0.6 1.5 1.4 5.0 5.0 2.8 2.8 6.4 6.3 4.3 4.2 
5 0.6 0.6 1.3 1.2 4.9 4.8 2.8 2.8 6.2 6.2 4.1 3.9 
6 0.6 0.6 1.2 1.2 4.7 4.5 5.6 9.7 6.1 6.0 3.8 3.7 
7 0.6 0.6 1.2 
I 
1.2 4.5 4.5 11.7 9.4 I 5.!:1 5.8 3.6 3.5 
8 0.6 0.6 1.4 1.5 4.4 4.6 7.9 6.9 5.7 5.7 3.4 3.3 
9 0.7 0.7 4.3 4.3 4.6 4.8 6.0 5.6 9.2 9.4 4.7 6.6 
10 0.7 0.7 4.7 4.9 6.5 7.2 5.0 4.7 7.7 7.3 
I 
6.4 7.0 
11 1.1 0.7 5.1 5.2 7.1 'i.O 4.4 4.2 6.8 6.4 7.8 6.4 
12 0.7 0.7 4.5 4.1 6.6 6.1 4.0 
I 
4.5 6.1 5.9 5.5 5.2 
13 0.7 0.7 3.4 2.8 5.9 5.6 4.6 4.5 5.7 5.6 4.9 4.7 
14 0.7 .0.7 2.5 2.8 5.4 5.3 4.4 5.5 5.5 5.5 4.6 4.6 
15 0.7 0.7 4.2 3.9 5.1 4.9 4.3 4.1 5.4 
I 
5.3 4.5 4.4 
]f) 0.7 0.7 3.8 3.8 4.7 406 4.1 4.2 4.3 5.3 5.1 4.1 
17 0.6 0.6 4.6 5.4 4.5 4.4 5.6 7.1 4.9 4.8 3.9 3.8 
18 0.6 0.6 408 4.6 4.3 4.2 6.9 7.3 4.7 I 4.6 3.7 3.6 
19 0.6 0.6 5.5 6.0 4.2 4.2 11.9 14.5 4.5 4.4 3.5 3.4 
20 0.7 0.7 6.0 6.2 4.3 4.4 15.X 15.9 4.3 4.1 3.3 3.3 
21 ·0.7 0.7 9.1 8.1 4.2 4.0 14.3 14.8 4.0 4.0 3.2 3.2 
22 I 0.8 0.8 10.3 10.0 3.9 3.8 14.6 14.4 3.9 3.8 3.1 3.0 23 0.9 0.9 13.7 13.8 307 3.6 12.9 I 11.6 3.7 3.6 3.0 2.9 
24 2.2 2.8 15.3 14.7 3.5 3.7 10.4 I 9.4 3.5 3.5 2.9 2.8 
25 2.5 106 11.0 9.3 3.9 4.0 8.7 8.4 3.5 7.9 2.8 2.7 
26 1.2 0.9 7.0 6.2 4.3 4.:i 7.9 7.6 6.9 6.2 3.5 3.6 
27 0.9 0.8 5.8 5.5 4.0 3.9 8.1 7.7 7.8 6.8 4.9 4.6 
28 0.8 0.8 5.5 5.5 3.8 3.7 7.4 7.2 6.0 6.0 4.3 7.9 
29 2.9 2.6 . 0. . 0 . 3.6 3.5 7.0 6.8 5.7 5.4 5.5 4.0 
30 1.4 1.2 0. 0 . . . 3.4 3.3 13.9 10.4 5.0 5.1 3.6 3.6 

























Day I July I August I September I October I November I December 
7 A. M.j6 P.M. 7 A. M. j 6 P.M. 7 A. M. \6 P.M. 7:30A.M.J5 P.M. 7:30A.M.! 4:30P.M. 7:30A.M.I4 P.M. 
1 3.6 3.4 2.4 2.3 1. 1 
2 3.1 2.8 2.2 2.1 1. 1 



























































































































































































































. . .. 
1.6 1.6 2.0 
I 
3.9 3.9 
1.5 2.7 3.1 3.7 3',6 
1.4 2.8 2.6 3.6 3.5 
1.4 2.5 2.3 3.5 3.4 
1.4 2.2 2.2 5.6 7.1 
1.3 2.1 
I 2.1 13".l~ 13.9 1.3 2.1 2.0 11.2 10.1 
1.2 3.8 12.6 9.0 8.0 
1.1 . 14.7 12.3 7.6 7.3 
1.2 7.2 5.8 6.9 7.6 
1.3 5.0 4.6 7.9 8.3 
1.3 5.3 4.8 9.4 9.8 
1.2 5.0 5.1 10.5 10.6 
1.1 4.6 4.4 10.4 10.3 
1.2 4.2 4.0 9.5 9.0 
1.2 4.8 8.2 7.6 7.9 
1.2 7.9 7.8 7.6 7.2 
1.2 6.5 5.9 6.7 6.6 
1.4 5.2 5.0 6.4 6.3 
1.6 4.8 4.6 6.1 5.9 
1.4 4.3 4.1 5.9 5.9 
1.3 7.7 9.3 5.9 5.9 ' 
2.8 7.6 7.0 5.9 5.9 
2.0 6.4 6.1 4.7 4.7 
1.6 5.8 5.6 4.7 4.6 
1.5 5.3· 5.0 4.6 4.6 
1.3 I 4.8 4.7 4.6 4.5 
1.2 4.5 I 4.4 4.5 4.5· 
1.2 4.3 I 4.2 4.5 4.5 
1.2 1.1 
I 
4.1 4.0 4.0 
. . .. . . 4.0 4.0 
I. 
T'ABLE 4.-Gage readings of Spoon Rive1· at Dunoan Mills for 1910 
(Elevation of zero-442.84 Memphis datum) 
---
6.5 6.3 I 
January I February I March I April I May I June 
Day 7:30A.M.j4 P.M. 7:30A.Mj4:30P.M.7:30A.M. j4:30P.M. 7 A. M.f5:30P.M. 7 A. M.j 6 P.M. 7 A. M.f6 P.M. 
1 +4.0 4.0 9.0 8.7 14.4 14.2 4.2 4.1 3',2 3.0 
2 4.0 3.6 8.2 8.4 13.9 16.1 4.0 3.9 4.8 11.6 5.0 
4.8 
3 3.6 3.5 8.7 8.9 15.8 15.7 3.8 3.8 15.3 15.2 4.6 
4.5 
4 3.5 3'.5 9.4 9.8 13.9 13.6 3.8 3.8 12.3' 10.6 4.3 
4.2 
5 3.5 3.5 10.5 10.8 12.0 12.0 3.7 3.7 9.5 8.6 4.1 4.0 
6 3.5 3.5 10.5 10.2 + 12.2 11.4 3.7 3.7 7.9 7.5 3.9 
3.8 
7 3.5 3.5 9.7 9.5 10.7 10.4 3.7 3.6 7.1 6.8 3.8 
3.7 
8 3.5 3.5 ·9.1 8.8 9.0 8.5 3.6 3.6 8.0 8.1 3.6 
3.6 
9 3.2 3.2 8.4 8.1 7.9 7.5 3.6 3.6 8.2 8.0 3.5 
3.5 
10 3.2 3.2 7.7 7.4 7.2 7.0 3.5 3.5 7.5 7.2 4.1 
4.0 
11 3'.2 3.6 7.2 7.0 6.8 6.6 3.5 3.5 6.9 6.8 3.8 3.7 
12 4.7 6.4 3.6 
3.6 6.8 6.6 6.5 6.5 3.4 3.4 6.6 6.4 
13 8.8 3.5 3.5 9.9 6.4 6.2 6.4 6.3 3.4 3.4 6.2 6.0 
14 10.4 10.7 5.9 5.5 6.2 6.2 3.4 3.4 5.8 5.7 3.4 
3.4 
15 11.0 1,0,6 5.7 6.1 6.1 6.0 4.2 4.3 5.5 5.3' 3.4 3.3 
16 10.2 9.6 6.4 6.7 5.9 5.8 4.1 3.9 5.2 5.,0 3.3 3.2 
17 8.8 9.4 7.2 7.5 5.7 5.7 3.8 3.8 5.1 5.8 3.2 3.2 
18 10.1 10.4 7.9 7.7 5.7 5.6 3.7 3.6 6.3 6.4 3.1 3.1 
19 10.2 10.0 7.5 7.4 5.6 5.5 3.4 3'.3 6.0 5.7 3.1 3.0 
20 11.5 11.7 7.2 7.0 5.4 5.4 3.3 3.2 5.5 5.3 3.0 3.0 
21 10.8 10.6 6.7 6.6 5.3 5.3 3.2 3.1 5.2 5.1 2.9 2.9 
22 10.2 10.0 6.4 6.3 5.2 5.2 3.1 3.0 7.4 6.3 2.8 2.8 
23 9.6 8.9 6.0 5.8 5.1 5.1 3'.0 3.9 6.0 6.4 2.7 2.7 
24 8.3 8.0 5.6 5.5 5.0 4.9 2.9 2.9 6.2 7.3 3.6 2.6 
25 7.6 7.3 5.8 6.4 4.8 4.7 2. 2.8 7.0 6.2 2.5 2.5 
26 7.4 8.1 7.4 9.5 4.6 4.6 2.8 2.7 5.6 5.3 2.4 2.4 
27 9.3 9.5 13.5 13.3 4.5 4.5 2.7 2.7 5.1 4.8 4.1 3.9 
28 9.9 1.0.3 13.2 14.1 4.5 4.4 2.7 2.6 4.6 4.5 3.3 3.1 
29 10.5 10.6 ... . .. 4.4 4.4 2.6 2.6 5.0 6.0 2.9 2.8 
30 10.5 10.3 ... . .. 4.3 4.3 2.5 3'.2 9.7 10.6 3.2 3.8 
























Day I July I August I September I -0-ct,.--o-=-b-er---,.~------=N=-=-ro-,-.e-m-=-b-ei-. --,--~--,December 































































































1.8 0.7 .o.7 
1.7 0.8 0.9 
1.7 0.9 1.0 
1.6 1.0 1.1 
1.6 3.4 3.0 
1.6 2.5 2.2 
1.5 1.8 1.6 
1.5 1.4 1.2 
1.4 1.0 0.9 
1.3 0. 0. 
1.3 0.8 0.8 
1.2 0.8 0.8 
1.1 0.7 0.7 
1.0 0.7 0.7 
1.0 0.7 0.7 
0.9 1.8 1.6 
0.8 1.5 1.4 
0.8 1..4 1.3 
2.4 1.3 1.2 
1.4 1.2 1.2 
1.2 1.1 1.1 
1.0 ] .0 LO 
1.0 0.9 0.9 
0.9 0.8 0.8 
0.9 0.8 0.8 
0.9 0 .8 0.8 
0.8 0.8 0.8 
0.8 0.7 0.7 
0.8 0.7 0.7 
0.7 0.7 0.7 
0.7 
0.6 0.6 0.7 0 .7 1.5 1.5 
0.6 0.6 0.7 0.7 1.4 1.4 
0.6 0.6 0.7 0.7 1.4 1.4 
2.2 2.3 0.7 0.9 1.3 1.3 
1.7 1.6 0.9 0.9 1.3 1.3 
1.6 1.5 0.9 0.9 1.2 1.2 
1.5 1.5 0.9 O.!J 1.2 1.1 
1.4 1.4 0.8 0.8 1.1 '1.1 
1.4 1.3 0. 0. 1.1 1.0 
1.3 1.3 0. 0.8 1.0 I 1.0 1.2 1.2 0.7 0.7 0.9 0.9 
1.1 1.1 0.7 0.7 0.9 0.9 
1.1 0.9 ·0.7 0.6 0.9 0.9 
0.9 0.9 0.6 0.6 0.9 0.9 
0.8 0.8 0.6 0.6 0.9 0.9 
0.8 0.8 0.6 0.6 0.9 0.9 
0.8 0.8 0.6 0.6 0.9 0.9 
0.8 0.8 0.6 0.6 0.9 0.9 
0.7 0.7 0.6 0.6 0.7 0.7 
0.7 0.7 0.6 0.6 0.7 0.7 
0.7 0.7 0.6 0.6 0.7 0.7 
0.6 ,0,6 0.6 0.6 0.7 0.7 
0.6 ,o.6 0.6 0.6 0.7 0.7 
0.6 ,0,6 0.6 0.6 0.7 0.7 
0.9 0.9 0.7 0.7 0.8 0.8 
0.9 0.9 0.7 0.7 0.8 0.8 
0.9 0.8 1.7 1.9 0.9 1.8 
0.8 0.8 1.8 
I 
1.8 2.8 3.1 
0.8 0.8 1.7 1.6 1.9 1.7 
0.8 0.8 1.6 1.5 1.5 1.4 
0.8 0.7 .. I . . 1.3 ,1.3 
L 
TABLE 5.-Gage readings of Spoon River at Duncan Mills for 1911 
(Elevation of zero-442.84 Memphis datum) 
: I January I February I March I April I May I June 
Day 7:3:0A.M.[4:00P.M.7:30A.M. j4 :00P.M. 7:3:0A.M. i4:30P. M. 7 A. M.I5:30P.M. 7 A. M. j 6 A.M. 7 A.M. \6 P.M. 
- ------------·-----·---
1 1.2 1.2 9.7 8.2 3.1 3.1 I 2.5 2.5 1.9 1.9 1.3 1.3 
2 1.2 1.1 6.4 5.2 3 .0 2.9 2.5 2.4 1.9 1.9 1.2 1.2 
3 1.1 1.1 5.8 5 .7 2.9 2.8 2.4 2.5 1.8 1.8 1.2 1.2 
4 1.1 1.0 5.5 5.3 2.8 2.8 2.6 2.8 1.8 1.8 1.6 1.9 
5 1.0 1.0 5.1 4.9 2.7 2.7 3.1 3.7 1.8 1.7 2.2 2.·0 
6 1.0 1.0 4.7 4.6 2.6 2.6 5.6 5.9 1.7 1.7 2.4 3.7 
7 1.0 1.0 4.4 4.8 5.2 4.6 4.8 4'.5 1.7 1.7 3.1 2.8 
8 0.9 0.9 4.9 5.1 4.0 3.7 4.2 3.9 1.6 1.6 2.3 1.9 
9 0.9 0.9 5.0 4.8 3.4 3.2 3.6 3.4 1.6 1.6 1.7 1.6 
10 0.9 0.9 4.7 4.5 3.0 2.8 3.2 3.0 1.5 1.5 1.5 1.5 
11 0.8 0.8 4.6 4.6 2.7 2.6 2.9 2.8 1.5 1.5 1.4 1.4 
12 0.8 0.8 4.5 4.3 I 3.8 5.9 2.7 
I 
2.6 1.5 1.4 1.4 1.3 
13 0.8 2.7 4.6 6.7 5.2 4.7 2.6 3'.7 1.4 1.4 1.2 1.1 
14 15.4 17.6 9.5 12.4 4.3 4.1 3 .2 2.9 1.4 1.4 1.1 1.0 
15 17.9 18.2 15.3 16.5 3.9 3.8 2.7 2.6 1.3 1.3 1.0 1.0 
16 18.7 18.9 14.4 11.8 3.7 3.6 I 2.6 2.5 1.3 1.3 0.9 0.9 
17 17.8 16.2 9.2 8.4 3.5 3.5 2.5 2.4 1.3 1.2 0.9 0.8 
18 14.0 I 12.4 7.6 7.0 3.2 3.2 2.4 2 .4 1.2 1.2 3.8 2.6 
I 
19 10.1 8.6 6.6 6.3 3.2 3.1 2.3 2.3 1.2 1.2 2.1 1.8 
20 6.7 5.6 6.0 5.6 3.1 3.1 2.3 2.2 1.2 2.0 1.6 i.5 
21 6.9 
I 
6.6 5.1 4.0 3.0 3.0 2.2 2.2 2.4 2.0 1.5 1.4 
22 6.1 5.8 3.6 3.6 2.9 2.9 2.1 2.1 1.8 1.7 1.4 1.3 
23 5.6 5.9 3.5 3.4 2.8 2 .8 2.1 2.1 1.6 1.5 1.3' 1.3 
24 7.4 9 .5 3.3 3.3 2.7 2.7 2.1 2.0 1.5 1.4 2.4 7.0 
25 9.7 11.6 3.4 3.4 2.7 2.6 2.0 2.0 1.4 1.4 11.0 6.7 
26 14.2 15.0 3.4 3.3 2.6 2.5 2.0 2 .. 0 1.3 1.3 4.1 3.4 
27 17.4 18 .1 3.3 3.2 2.5 2.5 1.9 1.9 1.3 1.2 2.7 2.4 
28 18.6 18.8 3.2 3 .2 2.5 2.4 1.9 1.8 1.2 1.2 2.2 2.1 
29 18.2 17.4 .. . . 2.4 2.4 2.1 2.1 3.1 2.6 2.0 1.9 
30 15.1 
I 
14.5 .. . . 2.4 2.5 2.0 2.0 2.1 1.7 1.8 1.7 
























Day I July I August I September I October I November I December 
4 A.M. j 6 P.M. 7 A. M.l6 P.M. 7 A . M. j 6 P:M. 7 A. M. ,5 :30P.M. 7:30A. M. ! 5 P.M. 7:30A.M. ,4:00P.M. 
1 1.7 1.6 1.2 1.0 . . I . . . . .. 4.1 4.0 4.3 4.4 
2 1.6 1.6 0.8 0.8 . . . . . . .. 4.0 4.0 4.4 4.4 
3 1.5 1.5 0.7 0.7 . . .. . . 15.6 4.0 4.0 4A 4.4 
4 1.5 1.5 0.7 1.8 .. . . 12.5 12.1 4.0 3.9 4.4 4.4 
5 1.4 1.4 1.2 1.0 .. . . 11.4 10.2 3.9 3.9 4.4 4.4 
6 1.4 1.4 0.8 0.8 .. . . 9.1 8.7 3.9 3.9 4.5 4.5 
7 1.3 1.3 1.2 2.1 5.1 11.1 8.4 8.8 3.8 3.8 4.5 4.5 
8 1.3 1.2 1.7 1.4 10.8 9.3· 7.8 7.5 3.8 3.8 4.6 4.6 
9 1.2 1.2 1.2 LO 5.2 3.7 7.3 7.1 3.7 3.7 4.6 4.6 
10 1.1 1.1 0.9 0.8 3.1 2.7 6. 6.6 3.7 3.7 4.7 4.7 
11 1.1 1.1 0.8 0.8 2.3 6.1 6.5 6.3 3.6 3.6 5.2 6.8 
12 1.1 0.9 0.7 0.7 9.8 7.4 6.2 6.0 8.6 8.0 8.2 7.5 
13 0.9 0.9 0.7 0.7 7.9 13.0 5.8 5.6 7.5 7.2 6.8 6.5 
14 0.9 0.9 0.7 0.7 15.6 15.3 5.5 5.4 7.0 6.8 6.3 6.1 
15 0.8 0.8 0.7 0.6 12.4 7.6 5.3 5.2 6.6 6.5 5.8 5.6 
16 ·0.8 0.8 0.6 0.6 6.2 6.0 5.1 5.0 6.4 6.3 5.4 5.2 
17 0.8 0.8 0.6 0.6 4.9 4.7 4.9 4.8 6.2 6.1 5.0 5.0 
18 0.8 0.8 0.6 0.6 6.5 9.1 4.8 4.7 6.0 5.8 5.0 5.0 
19 0.7 0.7 0.6 0.5 7.4 3.8 4.7 4.6 5.6 5.4 5.0 4.9 
20 0.7 0.7 0.5 0.5 3.4 3.2 4.6 4.6 5.2 5.0 4.0 5.7 
21 0.7 0.8 0.5 0.5 3.1 4.1 4.5 4.5 4.8 4.7 6.2 6.9 
22 .0.8 0.8 0.6 0.7 3.4 3.0 4.5 4.5 4.6 4.6 7.4 8.1 
23 0.9 0.9 0.7 0.8 2.8 2.7 4.4 4.4 4.5 4.5 7.7 7.5 
.. 
24 0.9 0.9 0.8 0.8 7.6 16.0 4.4 4.4 4.5 4.4 7.3 7.1 
25 1.6 2.4 0.7 0.7 .. . . 4.3 
I 
4.3 4.4 4.3 6.9 6.7 
26 1.8 1.4 0.7 0.7 .. . . 4.3 4.3 4.2 4.2 7.0 6.7 
. . 
27 1.1 1.0 0.7 .o.7 .. . . 4.3 4.2 4.2 4.2 6.5 6.4 
. 28 0.9 0.9 0.6 0.6 .. .. 4.2 4.2 4.2 4.2 6.3 6.1 I 
29 0.8 0.8 0.5 0.5 .. . . 4.2 4.1 4.3 4.3 6.0 5.9 
30 0.8 0.8 .. . . . . . . 4.1 4.1 I 4.3 
4.3 5.7 5.6 
31 .o.7 0.7 .. . . . . . . 4.1 4.1 . . . . 5.9 5.8 
TABLE 6.-Gage readings of Spoon River at Duncan Mills fo?' 1912 




j January I February I March I April I May I June 
Day !7:30A.M. j 4 ~· M. 7:30A.M.j 4 P.M. 7 A.M. j4 :30P.M. 7 A.M. j 5 P.M. 6:30 A.M.j 5 :30P.M. 6 :30A.M. \5 :30P.M 
1 5.7 5.7 . . .. 7.3 7.2 9.5 9.5 11.8 
2 5.7 5.6 . . .. 7.0 6.9 9.3 9.2 10.9 10.4 4.0 3.9 
3 5.6 5.6 . . .. 6:7 6.6 9.0 8.8 13.5 15.4 3.8 3.7 
4 5.5 5.5 . . .. 6.4 6.5 8.5 8.2 15.4 14.0 3.8 4.2 
5 . . . . . . .. 6.3 6.2 8.0 7.9 12.6 11.0 3.9 3.8 
6 . . . . . . .. 6.2 6.1 7.7 7.6 9.9 9.1 4.0 3.8 
7 .. . . . . .. 6.0 5.9 7.6 b7,5 8.8 8.9 3.6 3.5 
8 .. . . . . .. 5.8 5.7 7.4 7.3 9.1 9.4 3.4 3.2 
9 . . . . . . .. 5.8 5.7 7.1 7.1 9.3 8.4 3.1 3.0 
10 . . . . . . . . 5.6 5.5 7.·0 6.9 7.7 7.3 2.9 2.9 
11 . . .. 5.5 5.5 5.5 5.4 6.7 6.6 7.1 7.1 2.8 2.8 
12 . . .. 5.5 5.5 5.4 5.4 6.5 7.9 7.2 7.4 2.7 2.7 
13 5.5 5.5 5.6 5.7 8.5 8.1 8.0 8.5 2.7 2.7 .. .. 
14 5.4 5.4 5.9 5.8 a8.7 8.0 9.0 8.7 2.6 2.6 . . .. 
15 . . .. 5.4 5.4 5.8 5.7 7.0 6.8 7.5 7.3 2.6 2.6 
16 5.4 5.4 5.7 5.9 6.6 6.5 7.2 7.0 2.7 2.7 .. .. 
17 5.3 5.3' 6.4 b15.1 6.5 7.9 6.8 6.6 2.7 2.6 .. .. 
18 5.3 b5.3 8.5 8.3' 6.4 6.3 2.6 2.5 .. . . . . .. 
19 5.2 6.0 8.0 8.5 6.2 6.0 2.5 2.4 .. . . . . .. 
20 7.8 8.6 9.2 9.4 5.7 5.6 2.3 2.3 . . . . . . .. 
21 . . . . 9.1 8.8 . . .. 9.6 9.7 5.5 5.4 3.8 3.4 
22 . . . . 8.4 8.0 .. . . 9.8 9.9 5.3 5.0 3.3 3.2 
23 .. . . 7.8 8.1 . . .. 9.6 8.9 4.8 4.8 2.7 2.5 
24 . . . . 8.6 9.4 .. 16.9 8.2 7.7 4.8 4.8 2.3 2.2 
25 . . .. an.o 10.8 14.8 14.2 7.3 6.9 4.7 5.7 2.1 2.1 
26 .. .. 12.9 13.7 13.8 14.1 7.6 7.8 6.6 5.8 2.0 2.0 
27 . . .. 12.8 11.7 14.7 14.6 7.0 6.8 5.0 4.7 1.9 1.9 
28 . . .. 11.0 9.7 14.4 14.2 8.5 14.5 6.7 7.0 1.9 1.8 
29 . . .. 8.0 7.6 14.5 13.7 15.9 16.0 8.5 8.0 1.8 1.7 
30 . . . . . . .. 12.4 11.5 15 . .0 13.1 6.2 5.4 1.6 1.6 
























TABLE 6.-Gage readings of Spoon River at Duncan Mills {o1· 191~ 
(Elevation of zero-442.84 Memphis datum) 
J January I February I March I April I May I June 
Day !7:30 A. M.j4 P.· M. 7:30 A. M.j 4 P.M. 7 A. M. j4 :30 P.M. 7 A.M.\ 5 P.M. 6:30 A. M.j5:30 P.M. 6:30 A. M.l 5:30P.M 
9.5 - 11.8 12.6 
I 
4.4 4.2 1 5.7 5.7 7.3 7.2 9.5 . . .. 
2 5.7 5.6 . . .. 7.0 6.9 9.3 9.2 10.9 10.4 4.0 3.9 
3 5.6 5.6 . . .. 6.7 6.6 9.0 8.8 13.5 15.4 I 3.8 3.7 
4 5.5 5.5 . . .. 6.4 6.5 8.5 8.2 15.4 14.0 3.8 4.2 
5 .. . . . . .. 6.3 6.2 8.0 7.9 12.6 11.0 3.9 3.8 
6 . . . . . . .. 6.2 6.1 7.7 7.6 9.9 9.1 4.0 3.8 
7 . . . . . . .. 6.0 5.9 7.6 b7.5 8.8 8.9 3.6 3.5 
8 .. . . . . .. 5.8 5.7 7.4 7.3 9.1 9.4 3.4 3.2 
9 . . . . . . .. 5.8 5.7 7.1 7.1 9.3 8.4 3.1 3.0 
10 . . . . . . .. 5.6 5.5 7.·0 6.9 7.7 7.3 2.9 2.9 
11 . . .. 5.5 5.5 5.5 5.4 6.7 6.6 7.1 7.1 2.8 2.8 
12 . . .. 5.5 5.5 5.4 5.4 6.5 7.9 7.2 7.4 2.7 2.7 
13 . . .. 5.5 5.5 5.6 5.7 8.5 8.1 8.0 8.5 2.7 2.7 
14 . . .. 5.4 5.4 5.9 5.8 a8.7 8.0 9.0 8.7 2.6 2.6 
15 . . .. 5.4 5.4 5.8 5.7 7.0 6.8 7.5 7.3 2.6 2.6 
16 . . .. 5.4 5.4 5.7 5.9 6.6 6.5 7.2 7.0 2.7 2.7 
17 . . .. 5.3 5.3· 6.4 b15.1 6.5 7.9 6.8 6.6 2.7 2.6 
18 . . . . 5.3 b5.3 .. . . 8.5 8.3' 6.4 6.3 2.6 2.5 
19 . . . . 5.2 6.0 .. . . 8.0 8.5 6.2 6.0 
2.5 2.4 
20 . . . . 7. 8.6 .. . . 9.2 9.4 5.7 5.6 
2.3 2.3 
21 . . . . 9.1 8.8 .. . . 9.6 9.7 5.5 5.4 3.8 3.4 
22 . . . . 8.4 8.0 .. . . 9.8 9.9 5.3 5.0 3.3 3.2 
23 . . .. 7.8 8.1 . . . . 9.6 8.9 4.8 4.8 2.7 2.5 
24 . . .. 8.6 9.4 . . 16.9 8.2 7.7 4.8 4.8 2.3 2.2 
25 . . .. a11.0 10.8 14.8 14.2 7.3 6.9 4.7 5.7 2.1 2.1 
26 .. .. 12.9 13.7 13.8 14.1 7.6 7.8 6.6 5.8 2.0 2.0 
27 . . .. 12.8 11.7 14.7 14.6 7.0 6.8 5.0 4.7 1.9 1.9 
28 . . .. 11.0 9.7 14.4 14.2 8.5 14.5 6.7 7.0 1.9 1.8 
29 .. . . 8.0 7.6 14.5 13.7 15.9 16.0 8.5 8.0 1.8 1.7 
3'0 . . .. . . . . 12.4 11.5 15.·0 13.1 6.2 5.4 1.6 1.6 
81 . . .. .. . . 10.3 9.6 . . . . 4.9 4.5 . . . . 










July I August I September I October I No,cmber I December 
Day 6:30A.:M.j5:30P.M.7:30A.M.j5::30P.M. 7 A. M. j 6 P.M. 7:30A.M. j.3:00P.M. 7:30A.M. j 4:30P.M. 7:30A.M. j4 :00P.M. 

































2.2 2.1 0.8 I 0.8 1.0 
2.0 1.9 2.0 2.0 0.8 0.8 0.9 
2.5 3.2 1.9 1.9 0.8 0.8 0. 
2.9 3.0 1.8 1.8 0.8 0.8 0.8 
3.2 2.9 1.7 1.7 0.8 0.8 0.8 
2.6 2.8 1.7 1.6 0.7 0.7 0.9 
2.3 2.3 1.6 1.6 0.7 0.7 0.9 
2.2 2.2 1.6 1.6 0.7 8 0.7 0.9 
2.2 2.0 1.7 1.8 0.7 0.7 0.9 
1.9 2.1 2.0 1.9 0.7 0.7 0.9 
2.5 2.9 8 1.8 C}.9 0.6 0.6 1.4 
3.7 3 .. 0 2.1 2.0 0.6 0.6 4.8 
2.6 2.3 2.0 1.9 0.6 0.6 6.8 
d2.0 1.9 1.8 1.8 0.6 0.6 6.3 
1.8 1.7 1.7 1.7 3.3 5.0 4.3 
1.6 1.5 1.6 1.9 4.0 4.0 2.8 
1.4 1.4 2.6 2.1 3.7 3.6 2.3 
1.4 1.3· 1.8 1.9 3.0 2.6 2.0 
1.3 1.3 2.0 1. 2.0 1.8 1.8 
1.3 1.2 1.5 1.4 1.7 1.7 1.7 
1.4 4.6 1.4 1.3 3.3 4.6 1.6 
12.5 14.8 1.3 1.2 0 3.5 b3.2 4.9 
15.6 15.9 1.2 1.2 2.4 2.2 6.3 
16.2 14.2 1.2 1.2 2.'0 1.8 6.6 
8.2 5.2 1.2 1.1 1.6 1.5 4.9 
4.6 3.9 1.0 1.0 1.4 1.3 3.7 
3.6 3.4 1.0 1.0 1.2 1.1 3.1 
3.2 3.0 0.9 1.0 1.0 1.0 2.8 
2.9 2.6 1.1 1.1 1.0 0.9 2.6 
2.4 2.4 1.0 0.9 0.8 0.8 2.4 
2.4 2.3 0.8 0.8 . . .. 2.2 
8 Succeeding readings in this column one-half hour earlier; bone hour earher. 




0.9 2.9 3.0 2.3 2.3 
0. 3.1 8 3.0 2.3 2.3 
0.8 2.9 2.8 2.3 2.4 
0. 2.7 3.1 2.6 2.6 
0.9 4.4 5.0 2.6 2.6 
0.9 4.5 5.1 2.6 2.5 
0.9 5.3 5.4 2.5 2.5 
0.9 5.3 5.0 2.5 2.5 
2.0 4.7 4.5 2.5 2.6 
l.G 4.2 4.0 2.7 2.9 
5.9 3.8 3.7 3.0 3.0 
8 7.1 5.0 4.7 3.0 2.8 
5.1 4.2 4.2 2.6 2.5 
3.6 4.2 4.2 2.4 2.4 
2.6 4.2 4.1 2.4 2.5 
2.2 3.9 3. ~.6 2.6 
1.9 
I 
3.6 3.5 2.6 2.5 
1.8 3.4 3.4 2.5 2.5 
1.7 3.3 3.3 2.5 2.6 
1.6 3.2 3.1 2.8 2.9 
6.2 3.0 2.9 2.9 2.9 
7.9 2.8 2.8 2.9 2.9 
5.8 2.8 2.8 2.8 2.8 
4.4 2.7 2.7 2.7 2.7 
3·.5 2.6 2.6 2.6 2.5 
3.0 2.5 2.5 2.3 2.1 
2.7 2.4 2.4 2.0 2.1 
2.5 2.4 2.4 2.2 2.2 
2.3 2.3 2.3 2.1 2.1 

































TABLE 7.-Ga.ge readings of Spoon River at Duncan Mills for 1913 
(Elevation of zero-442.95 Memphis datum) 
I 
January I February I March ~ - April I May . I June 
7:30A.M. i 4 P.M. 7:30A.M.j 4 J>, M. 7:30A.M. ,4:30P.M. 7 A. M.\5:30P.M. 7 A. l\L !5:30P.M. 7 A. M.,6 P.M. 
5.1 3.5 3.5 2.0 2.0 3.4 3.2 5.6 5.7 10.8 10.8 5.2 
2.0 .2.0 3.1 3.0 5.8 5.3 10.7 10.7 5.0 4.8 3.5 3.5 
2.0 2.0 3.0 2.8 4.9 4.7 11.0 11.7 4.7 4.6 3.5 3.5 
1.9 1.9 2.7 2.7 4.3 5.0 11.8 12.1 4.5 4.4 4.2 4.0 
1.9 1.9 2.7 2.7 5.3 5.6 12.0 11.9 4.5 4.5 3'.7 3.5 
1.9 2.1 2.7 2.7 5.7 5.9 11.5 11.2 4.5 4.6 3.4 3.4 
2.2 2.3 2.7 2.7 6.1 6.2 11.0 1.0.9 4.7 4.5 3.5 5.0 
2.4 2.5 2.7 2.7 6.4 9.2 10.9 11.0 4.4 4.2 4.2 3.8 
2.6 2.6 2.7 2.7 ]5.2 I b16.0 14.8 15,5 4.1 I 4.0 3.8 3.9 
2.6 2.7 2.7 2.7 16.6 16.7 16.2 16.4 4.0 3.9 4.0 3.8 
2.9 2.7 2.7 2.7 16.9 17.2 16.3 16.2 3.8 3.7 3.6 3.4 
2.5 2.5 2.7 2.7 17.1 16.7 15.3 14.2 3.6 3.5 3.2 3.0 
2.4 2.4 2.7 2.7 12.9 9.9 13.3 12.8 3.4 3',5 2.!) 2.9 
2.4 2.4 2.7 2.7 9.8 9.3 12.3 12.0 3.5 - 3.7 2.8 2.8 
2.5 3.1 2.4 b2.4 9.0 8.9 11.7 11.3 3.9 3.9 2.7 2.6 
4.0 5.8 2.4 2.4 &8.4 7.5 11.1 10.9 4.0 4.0 2.5 2.4 
6.7 7.4 2.4 2.8 6.8 6.4 10.7 10.5 4.0 4.0 2.4 2.4 
8.1 8.8 3.7 3.9 6.2 6.0 10.2 10.0 3.9 3.7 2.4 2.3 
6.7 6.2 4.2 4.6 5.8 5.7 9. 9.5 3.5 3.4 2.2 2.2 
5.8 5.3 14.4 6.1 5.7 6.1 9.3 9.1 3'.4 3.4 2.1 2.0 
4.7 4.4 8.2 16.1 8.2 10.6 8.9 8.6 3.5 3.6 1.9 1.9 
4.1 5.2 I 17.0 17.2 10.8 11.6 8.4 8.2 3.7 3.9 1.9 2.1 
9.1 11.4 17.7 17.7 10.7 <' 14.9 8.1 7.9 4.0 4.0 2.3 2.5 
12.2 13.7 18.·0 17.8 16.2 16.5 7.7 7.5 3.9 3.7 2.6 3.6 
13.0 12.8 16.5 13.4 16.8 17.1 7.3 7.1 3.5 3.4 3.8 3.4 
11.2 10.9 ro.3 8.5 17.1 17.2 6.9 6.7 3.3 3.4 3.6 3.7 
8.6 7.8 6.4 6.0 17.0 16.5 6.5 6.3 3.5 3.7 3.8 3.5 
6.7 6.0 5.7 5.2 13.8 12.3 6.1 5.9 3.8 3.9 3.2 2.1 
5.4 4.7 .. . . 11.6 11.2 5.7 5.6 4.2 4.0 2.7 2.5 
4.2 3.9 .. . . 11.2 11.0 5.5 5.3 3.9 3.8 2.4 2.3 ' 
3.7 3.5 . . . . 10.0 10.9 . . . . 3.7 3.6 .. . . 
8 Succeeding readings in tl1is column one-half hour earlier. bSuccoeding readings in this colwnn one-half hour lat<:'r; •one hour lator. 
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TABLE 7.-Concluded 
---:------=---;------.:.....,----=--· ·--;----:-'--- , ' 
Day I July I August . I September I October I November I December 
7A.M.j6P.M. 7A.M.j6P.M. 7A.M. j 6P.M. 7:30A.M..j5P.M. 7:30A.M.\4:30P.M. 7:30A.M. I 4P.M. 
1 2.2 1 ------r.4---2.2 0.8 0.8 0.8 0.7 0.6 0.6 0.8 0.8 3. 
2 2.1 1 2.1 0.8 0.8 0.8 0.7 0.6 0.6 0.8 . 0.8 2. 






















































































0.8 . . 
0.7 0.6 0.6 
0.7 0.6 0.6 
0.7 0.6 0.6 
0.6 0.6 0.6 
0.6 0.6 0.6 
0.6 0.6 0.6 
0.6 0.6 0.6 
0.6 0.6 0.6 
0.6 0.6 0.6 
0.6 0.6 0.6 
0.6 0.6 0.6 
0.6 0.6 0.6 
0.6 0.7 .o.7 
0.6 0.7 .0.7 
0.6 0.7 ·0.7 
0.6 0.7 0.7 
0.7 0.7 0.7 
·0.7 0.7 0.7 
0.7 0.7 0.7 
0.7 0.7 0.8 
0.6 0.8 0.8 
0.6 0.8 ·0.8 
0.6 0.8 0.8 
0.6 0.8 0.8 
0.6 0.8 0.8 
0.6 0.8 0.8 
0.6 0.8 0.8 











































































































TABLE B.-Gage readings of Spoon River at Duncan Mills for 1914 
(Elevation of zero-442.95 Memphis datum) 
I 
January I February I March I April I May I June 
Day 8:00 A. M.j4:00 P. M.8:00 A. M. j4:00 P.M. 8:00 A. M.j4:30 P.M. 7:30 A. M.f5 :0·0 P,'M. 7:00 A. M.J6 :00 P.M. 7:00 A. M.J6:00 P.M. 
1.2 1.1 1 0.9 0.9 ].2 1.2 5.6 7.3 4.6 5.3 1.5 1.5 
2 1.0 1.0 1.2 1.2 6.0 5.6 5.1 5.2 1.5 1.5 1.1 1.0 
3 1.·0 1.0 1.2 1.2 6.4 6.0 5.2 5.0 1.4 1.4 1.0 1.0 
4 1.0 1.0 1.2 1.2 5.5 6.2 4.8 4.3 1.4 2.1 0.9 0.9 
5 1.0 1.0 1.1 1.1 5.6 6.3 3.8 3.6 1.9 1.8 0.9 0.8 
6 1.0 1.0 1.1 1.1 7.5 7.0 3.4 3.3 1.7 1.6 .o.8 0.8 
7 1.0 1.0 1.1 1.1 6.2 5.6 6.4 5.8 1.6 1.5 0.7 0.7 
8 1.0 1.0 1.1 1.1 4.7 4.1 4.9 4.6 1.5 1.5 0.7 0.7 
9 1.0 1.0 1.1 1.1 3.4 4.1 4.3 4.0 1.4 1.4 0.7 0.7 
10 1.0 1.0 1.1 1.1 4.3 4.8 3.8 3.6 1.4 1.4 0.7 0.7 
11 1.0 1.0 1.1 1.1 4.2 3.8 3A 3.4 1.4 1.4 0.7 0.7 
12 1.0 1.0 1.1 1.1 3.3 3.5 3.3 3.3 1.5 1.5 0.7 0.7 
13 1.0 1,.0 1.1 1.1 3.9 3.6 3.2 3.2 1.6 1.6 0.7 0.7 
14 1.0 1.0 1.1 1.1 3.4 3.2 3.1 3.0 2. 3.0 0.7 {),7 
15 1.0 1.0 1.1 1.1 2.9 2.9 2.9 2.9 3.1 2.9 0.7 0.7 
16 1.0 1.0 1.1 1.1 2.7 2.5 2.8 2.8 2.4 2.2 0.6 0.6 
17 1.0 1.0 1.1 1.1 2.3 2.2 2.7 2.6 2.0 1.8 0.6 0.6 
18 1.0 1.0 1.1 1.1 2.0 2.0 2.5 2.4 1.7 1.7 0.6 0.6 





1.0 1.1 1.1 1.9 1.8 2.3 2.3 1.8 1.8 0.6 0.6 
1.0 1.1 1.1 1.8 1.8 2.2 2.2 1.7 1.7 0.5 
I 
0.5 
1.0 1.1 1.1 1.8 1.7 2.1 2.1 1.7 1.7 0.5 0.5 
1.0 1.1 1.1 1.7 1.7 2.0 2.0 1.8 1.8 0.6 0.6 
24 1.0 1.0 1.1 1.1 1.7 1.7 2.0 1.9 1.7 1.7 0.6 0.6 
25 1.0 1.0 1.1 ].1 1.6 1.6 1.9 1.8 1.7 1.7 0.7 0.7 
26 1.0 1.0 1.1 1.1 1.6 1.6 1.7 1.7 1.6 1.6 0.7 0.7 
27 1.0 1.0 1.6 2.4 5.4 6.5 1.7 1.7 1.6 1.6 0.8 0.8 
28 1.0 1.0 3.2 3.8 5.3 4.6 1.7 1.6 1.5 1.5 0.7 0.7 
29 1.0 1.2 .. . . 10.3 9.2 1.6 1.6 1.5 1.4 0.7 0.7 
3'0 1.3 1.3 .. . . 6.4 5.8 1.6 1.6 1.4 1.3· 0.7 0.7 
31 1.3 1.2 .. . . 5.3 4.8 . . . . 1.2 1.2 . . . . 
TABLE 8.-Concluded 
I 
July I August I September I October I November I December 
Day 7:00 A. M.j6 :00 P.M. 7:00 A. M.j6:00 P.M. 7:30 A. M.j5:30 P.M. 7:00 A. M.j5:00 P.M. 7:30 A. M.j4:30 P.M. 7:30 A. M.[4:00 P.M. 
1 0.7 0.6 0.4 0.4 0.2 0.2 1.3 1.2 0.7 0.7 ·0.4 0.4 
2 0.6 .0.6 0.3 0.3 5.8 3.6 1.1 1.0 0.7 0.7 0.5 0.5 
3 0.6 0.6 1.0 0.8 1.2 1.0 0.9 0.8 0.7 0.7 .0.5 0.5 
4 0.6 0.6 0.6 0.5 0.9 0.8 0.7 0.7 0.6 0.6 0.5 0.5 
5 .o.5 0.5 0.5 0.4 0. 0.8 0.7 0.7 0.6 0.6 0.6 0.6 
6 0.5 0.5 0.4 0.4 2.6 2.4 0.9 0.9 0.6 0.6 0.6 0.6 
7 0.5 0.5 0.4 0.4 3.9 9.8 0.9 0.9 0.6 0.6 I 0.6 0.6 8 0.5 0.5 0.3 0.3 8.3 5.2 0.9 1.0 0.6 0.6 0.6 0.6 
9 0.5 0.5 0.3 0.3 3.3 3 .. 0 l.Q 1 . .0 0.6 0.6 0.6 0.6 
10 0.5 0.5 0.3' 0.3 2.7 2.2 I 1.1 1.2 0.6 0.6 0.6 0.6 
ll 0.5 0.5 0.3 0.3 1.6 1.3 1.2 1.3 0.6 0.6 0.7 0.7 
12 0.4 0.4 0.3 0.3 1.1 1.2 1.8 2.8 0.6 0.6 0.7 .o.1 
13 0.4 0.4 0.3 0.3 1.3 1.3 2.0 1.8 0.6 0.6 0.7 0.7 
14 ·0.4 0.4 0.3 0.3 1.4 1.4 1.7 1.7 0.6 0.6 0.7 0.7 
15 0.4 0.4 0.2 0.2 7.7 9.0 1.6 1.6 0.6 0.6 0.7 0.7 
16 0.4 0.4 0.2 0.2 12.8 14.5 1.6 1.6 .0.5 0.5 0.7 0.7 
11 0.4 0.4 0.2 0.2 14.8 11.4 1.5 1.5 0.5 0.5 0.7 0.7 
18 0.4 0.4 0.2 .0.2 6.4 4.5 1.5 1.5 0.5 0.5 0.7 0.7 
19 0.4 0.4 0.2 0.2 3.6 3.2 1.5 1.5 0.5 0.5 0.7 0.7 
20 0.3 0.3 0.2 0.2 2.6 2.5 1.4 1.4 0.5 0.5 0.7 0.7 
21 0.3 0.3 0.3 0.3 2.4 2.3 1.3 1.3 .o.5 
I 
0.5 0.7 0.7 
22 0.3 0.2 0.3 0.3 2.2 2.1 1.2 1.2 0.5 0.5 0.7 0.7 
23 0.2 0.2 0.3 0.3 2.0 1.9 1.1 1.1 0.5 0.5 0.7 0.7 
24 0.2 0.2 0.3 0.3 1.8 1.7 1.0 1.0 .0.5 0.5 0.7 0:7 
25 0.2 0.2 0.3· 0.3 1.7 1.7 0.9 0.9 0.4 0.4 0.7 0.7 
26 0.1 0.1 0.3 0.3 1.7 1.6 0.9 0.9 0.4 0.4 0.7 0.7 
27 0.1 2.5 0.3 0.2 1.6 1.6 0.9 0.9 0.4 0.4 0.7 0.7 
28 1.6 0.6 0.2 0.2 1.6 1.6 .o.8 0.8 0.4 0.4 0.7 0.7 
29 0.5 0.5 0.2 0.2 1.7 1.5 ·0.8 0.8 0.4 0.4 0.7 0.7 
30 0.5 0.4 0.2 0.2 1.5 1.4 .0.8 0.8 0.4 0.4 0.7 0.7 
31 0.4 0.4 0.2 0.2 . . . . 0.7 0.7 .. . . .. 0.7 
TABLE 9.-·Gage 1·eadings of Spoon River at Duncan Mills jo1· 1.915 
(Elevation of zero-443.2 Memphis datum) 
I 
January I February I March I April 1 May I June 
Day 8:00 A. M.l4:00 P.M. 8:00 .A. M.l4::00 P.M. 7:30 A. M.l5 :00 P.M. 7:00 A. M.f5:30 P. M-,7:00 A. M.j5 :30P.M. 7:00 A. M.J6:00 P.M. 
1 0.7 0.7 14.4 16.9 4.6 4.3 1.8 1.8 1.2 1.2 15.0 15.2 
2 0.7 0.7 17.1 17.2 4.0 3'.8 1.7 1.7 1.1 1.1 13.0 9.0 
3 0.7 0.7 17.6 17.7 3.6 3.4 1.7 1.7 1.1 1.1 6.5 6.0 
4 0.7 0.7 18.6 18.8 3.2 3.0 1.6 1.6 1.1 1.1 5.4 5.0 
5 0.7 0.7 18.6 18.3 2.9 2.8 1.6 1.6 1.1 1.1 4.7 4.4 
6 0.7 0.7 1 .2 18.5 2.7 2.6 1.6 1.6 1.1 1.1 4.2 4.0 
7 0.7 0.7 18.8 1 .5 2.5 2.4 1.5 1.5 1.1 1.1 3.8 3.6 
8 0.9 0.9 18.0 17.8 2.4 2.3 1.5 1.5 1.0 1.0 3.5 3.4 
9 0.9 0.9 17.4 17.0 2.3 2.2 1.5 1.5 1.0 1.0 3.3 3.2 
10 0.9 0.9 15.9 13.8 2.2 2.1 1.7 1.8 1.0 1.0 3.1 3.0 
11 0.9 0.9 10.7 9.8 2.1 2.0 1.9 1.9 1.0 1.0 2.9 2.9 
12 0.9 0.9 9.9 9.9 2.0 1.9 1.9 1.9 1.0 1,.0 2.8 2.8 
13 0.9 0.9 10.4 11.0 1.9 1.8 1.9 1.9 1.0 1.0 2.7 2.7 
14 0.9 ·0.9 10.7 11.4 1.9 1.9 1.8 1.8 1.0 1.0 2.6 2.6 
15 0.9 0.9 10.8 9.9 1.9 1.9 1.8 1. 1.0 1.0 2.5 2.5 
16 6.5 10.2 8.1 6.8 1.8 1. 1.8 1.8 1.0 1.0 2.7 2.6 
17 13.4 14.8 6.0 5.4 1.8 1. 1. 7 1. 7 1.0 1.0 2.8 2.8 
18 15.8 16.0 4.9 4.6 1.8 1.8 1.7 1.7 1.0 1.0 3.4 3.4 
19 14.9 13.3 4.4 4.2 1.7 1.7 1.6 1.6 1.0 1.0 3.0 3.0 
20 9.4 7.8 4.1 4.0 1.7 1.7 1.6 1.6 1.0 1,.0 3.7 3.7 
21 5.9 5.0 3.9 3.8 1.6 1.6 1.6 1.6 3'.1 2.8 3.4 3.3 
22 4.4 4.0 4.0 4.0 1.9 1.9 1.6 1.6 2.2 2.1 2.9 2.7 
23 3.8 3.8 5.1 5.6 2.0 2.0 1.6 1.6 2.2 2.2 2.5 2.4 
24 3',8 3.8 5.7 7.0 2.~ 2.2 1.5 1.5 2.2 2.1 2.4 2.4 
25 3.8 3.8 . 6.2 5.6 2.3 2.3 1.5 1.5 2.0 3.4 2.4 2.2 
26 3.8 3.8 5.5 5.2 2.2 2.1 1.4 1.4 5.1 6.0 2.0 1.9 
27 3.8 3.8 5.0 4.9 2.0 2.0 1.4 1.4 6.3 6.5 1.8 1.8 
28 3.8 3.8 4.8 4.7 2.-0 2.0 1.3 1.3 6.0 7.6 2. 4.2. 
29 3.8 3.8 2.0 2.0 1.3 1.3 11.2 11.0 2.8 2.4 
30 3.8 5.2 1.9 1.9 1.2 1.2 14.9 15.7 2.2 2.1 
31 5.8 6.7 1.9 1.8 15.1 14.7 
TABLE 9.-Concluded 
I 
July I August 1 September I October I November I December 
Day 7:00 A. M .j 6 :00 P.M. 7:00 A. M.j6:00 P. M.J7:00 A. M.j 6:00 P.M. 7:30 A. M.l5:30 P. M.7:30 A. M.) 4:30 P.M. :00 A. M.l4:00 P.M. 
--
1 2.1 3.6 15.3 15.8 2.9 2.8 3.9 3.9 1.9 1.9 5.0 4.9 
2 3.0 6.2 15.9 15.3 2.8 2.7 3.9 3.9 1.9 1.9 4. 4.6 
3 8.0 5.0 16.2 16.7 2.7 2.6 3.9 3,9 1.8 1.8 4.4 4.2 
4 4.2 3.2 16.7 16.5 2.6 2.5 3.9 3.9 1.8 1.8 4.1 4.0 
5 2.7 2.4 16.1 14.1 2.5 2.5 3.8 3'.7 1.8 1.8 3.8 3.8 
6 2.2 2.1 12. 11.8 2.4 2.4 3.6 3.5 1.8 1.8 3.7 3.7 
7 3.9 7.5 10.0 9.6 2.4 2.3· 3.4 3.3' 1.7 1.7 3.7 3.7 
8 10.7 9.5 9. 9.2 2.3 2.1 3.2 3.1 1.7 1.7 3.6 3.6 
9 5.4 4.9 10.4 10.0 2.1 2.1 2.9 2.8 1.7 1.7 3.6 3.5 
10 4.3 13.0 9.4 8.6 2.0 3.9 2.6 2.6 1.7 1.7 3'.5 3.4 
11 15.4 12 .. 0 7.1 6.7 13.0 12.0 2.6 2.6 1.7 1.7 3.4 3.3 
12 10.7 10.6 6.2 6.0 13.6 15.0 2.6 2.6 1.7 1.7 3.2 3.2 
13 7.9 6.2 5.~ 5.5 12.4 9.5 2.6 2.6 1.7 1.7 3.2 3.2 
14 4.5 4.1 5.3 5.1 6.7 6.0 2.5 2.5 1.7 1.7 3.2 3.4 
15 5.7 8.7 5.0 4.8 10.9 10.4 2.5 2.5 1.7 1.7 3A 3.3 
16 14.0 12.8 4.6 4.4 11.2 11.4 2.5 2.5 1.7 1.7 3.3 3.2 
17 8.0 6.4 10.2 6.4 .8 7.8 2.4 2.4 1.7 1.7 3.2 3.2 
18 5.0 4.4 6.2 5.3 10.2 11.2 2.4 2.4 1.7 1.7 3.2 3.1 
19 4.5 5.4 4.6 4.4 11.1 14.8 2.4 2.3 1.7 1.7 3.1 3.1 
20 6.1 5.0 4.2 4.2 15.9 13'.8 2.3 2.3 2.2 2.3 3.1 3.0 
21 4.2 3.9 5.4 4.7 9.6 8.0 2.3 2.2 2.5 2.6 3.0 3.0 
22 3.7 4.1 4.2 4.2 6.8 6.0 2.2 2.2 2.4 2.0 3.0 3.0 
23 3.7 3.5 4.1 4.0 5.6 5.3 2.0 2.0 7.9 7.3 3.0 3.0 
24 3.4 3.3 3.9 3.8 5.0 4.8 2.0 2.0 6.6 6.3' 3.0 3.0 
25 3.2 3.6 3.7 3.6 4.6 4.4 2.1 2.1 1.4 
I 
1.4 3.0 3.0 
26 3.1 3.0 3.5 3.4 4.3 4.2 2.1 2.1 5.2 5.4 3.0 3.0 
27 2.9 2.8 3.3 3.3 4.1 4.0 2.1 2.1 6.3 7.0 3.0 3.0 
28 2.7 2.6 3.2 3.2 4.0 4.0 2.0 2.0 7.9 7.3 3.0 3.0 
29 3.9 5.0 3.1 3.1 4.0 4.0 2.0 2.0 6.6 6.3 3.0 3.0 
30 6.9 11.0 3.1 3.0 4·.0 4.0 2.0 2.0 6.0 5.6 4.2 4.6 




SPOON RIVER IMPROVEMENT 
TABLE 10.-Discharge measU?·ements for Spoon River at Duncan Mill~a 
(Zero of gage---442.84 Memphis datum) 
Date 
Nov. 17 ................. 
Mar. 11 ................. 
Do 13 ................. 
Do 15 .............. .. . 
Do 17 ................. 
Do 20 ...... . .......... 
Do 25 ................. 
I 
Gage Discharge Mean velocity Area 
C.F.S. Ft. per sec. Sq. ft. 
0.52 6 1.3 52 
7.07 1894 2.9 660 
5.83 1346 2.5 530 
5.01 1056 2.4 449 
4.49 829 2.2 378 
4.32 08 2.2 362 










aTaken from highway bridge with small Price current-meter. 
TABLE ll.-Gage readings of Spoon Rive1· at Seville for 1914 
Day July August I September I October I .r ovember j December 
1 •• 0. 0 •• •••• 1.40 1.40 2.2 2.18 2.25 
2 ••••••• 0 0 •• 1.40 1.90 2.22 2.15 2.25 
3 •• 0 •••••••• 1.50 2.30 2.20 2.15 2.28 
4 0 •••••• •••• 1.45 2.40 2.12 2.15 2.28 
5 ••••••• • • 0. 1.45 2. 5 2.10 2.12 2.28 
6 •••••••• 0. 0 1.45 4.40 2.10 2.12 2.28 
7 . .. ........ 1.40 9. 2 2.10 2.12 2.28 
8 ........... , 1.40 4. 0 2.09 2.10 2.30 
9 • ••• 0 •••••• 1.40 4.08 2.20 2.08 2.30 
10 
. ... . . I 
1.40 5.30 2. 2.08 2.30 
11 0 0. • • • •••••• 1.38 3.18 2.85 2.05 2.28 
12 0 •• ••• 0 •••• 1.38 3.00 3.8 2.05 2.20 
13 
. . .. ... ·I 1.40 2.92 3.2 2.05 2.25 
14 0 0 • •••• • 0 0 0 1.40 2. 0 2.92 2.05 2.02 
15 ••• 0 ••• 0 • •• 2.25 9.08 2.92 2.05 2.22 
16 • 0 0 •••••••• 1.10 13.61 2. 2 2 .. 05 2.15 
17 •• 0. 0 0 0 ••• 0 1.80 9.7 3.1 2.05 2.12 
18 ... 0 •••••••• 1.60 5.02 2.8 2.05 2.15 
19 ........... 1.52 3. 8 2.9 2.02 2.15 
20 ........... 1.50 3.42 2.85 2.05 2.15 
21 •••• 0 ••• 0 •• 1.4 3.25 2. 0 2.0 2.22 
22 0 ••• 0 •••••• 1.40 3.05 2.65 2.08 2.20 
23 ........... 1.40 I 2.95 2.60 2.08 2.18 
24 1.45 1.40 I 2.78 2.55 2.08 2.18 
25 1.45 1.40 2.65 2.45 2.·08 2.20 
26 1.42 1.40 2.55 2.3 2.15 2.20 
27 1.50 1.35 2.50 2.30 2.15 2.22 
28 1.50 1.35 2.40 2.30 2.15 2.22 
29 1.42 1.35 2.3 2.22 2.15 2.28 
30 1.42 1.40 2.30 2.20 2.20 2.25 
31 1.35 1.40 ... 2.18 . .. 2.28 
E GI.L EERI G DATA 47 
TABLE 12.-Gage readings of Spoon River at Seville for 1915 
Day Jan. Feb. Mar. Apr. May June I July Aug. I Sept. Oct. ov. Dee. 
----------
1 2.32 16.1 4.25 3.0 2.58 12.8 3.6 12.6 3.0 4.30 3.20 4.90 
2 2.32 20.5 4.0 3.0 2.58 5.1 6.8 12.6 I 3.o 4.00 3.10 4.90 
3 2.30 23.1 3.9 3.0 2.73 5.6 4.7 16.0 3.0 4.10 3.00 4.90 
4 ~.32 21.2 :'US 3.0 2.68 5.1 3.7 14.0 3.0 3.90 3.00 4.70 
5 2.32 ~0.9 3.9 3.0 2.72 4.7 3.55 12.0 3.1 3.80 2.90 4.50 
6 2.32 20.4 3.7 3.0 2.84 4.5 3.4 9.9 3.0 3.80 3.00 '1:.30 
7 ... 19.3 3.7 3:{}-1 2.57 4.4 3.6 9.2 3.0 
I 
3.70 3.00 4.30 
8 2.60 17.0 3.7 3 .05 ~"' 3.2 4.1 5.8 7.8 3.0 3.70 3.00 4.40 
9 2.80 16.6 3.7 3.05 2.64 3.15 5.4 7.0 3.5 3.30 3.00 4.50 
10 2.80 ll.'i 3.7 3.1 2.67 3.9 5.9 6.5 3'.1 6.60 3.00 4.30 
11 2.90 8.9 3.7 3.1 2.67 3.9 9.4 6.8 9.9 5.00 3.00 4.30 
12 2.90 8.9 3.65 3.1 2.58 3.8 8.4 5.2 .. 4.80 2.90 4.40 
13 2.88 9.2 3.6 3.05 2.77 3.7 5.4 4.9 .. 3.40 2.90 4.40 
14 2.78 9.il 3.6 3.05 2.67 3.6 4.3 4.5 .. 3.50 2.80 4.20 
15 2.78 7.2 3.55 3.0 2.55 3.65 8.0 4.2 .. 3.60 2.80 4.20 
16 2.82 5.7 3.5 3.0 2.42 3.9 10.8 6.6 .. 3.50 2.70 4.20 
17 16.5 5.1 3.5 3.0 2.62 3.7 5.7 5.6 .. 3.40 2.69 4.20 
18 17.6 4.8 3.5 2.90 2.55 3.85 5.3 4.7 .. 3.00 2.69 4.40 
19 14. 4.6 3.0 2.90 2.82 3.9 5.7 4.3 .. 3.70 2.80 4.30 
20 12.3 4.5 3.5 2.90 2.37 3.15 5.4 3.9 .. 3.60 3.00 4.20 
21 9.1 4.4 3.4 2.88 3.4 3.9 5.4 4.2 .. 3.60 3.00 4.20 
22 7.4 4.4 3.3 2.93 3.45 3'.75 5.0 4.0 .. 3.40 3.00 3.30 
23 4.8 5.3 3.3 2.98 2.72 3.55 4.2 3.9 .. 3.00 3.10 3".40 
24 5.6 6.6 3.3 3.05 2.96 3.5 
I 
4.4 3.7 .. 
I 
2.90 3.20 4.00 
25 6.6 5.6 3.3 3.05 3'.65 3.3 4.2 3.7 .. 2.90 3.30 4.00 
26 6.4 5.2 3.3 2.98 5.5 9.2 3'.9 3.5 .. 2.80 4.00 4.00 
27 6.1 4.1 3.25 2.63 6.0 3.45 3.8 3.5 .. 2.90 5.80 4.00 
28 5.9 4.4 3.2 2.73 5.3 3.7 3.4 3.35 4.8 2.60 6.70 3.80 
29 5.7 .. 3.15 2.68 8.6 3.5 5.6 3.3 4.8 2.80 6.0.0 3.80 
30 5.4 .. 3'.1 2.68 13.0 3.4 10.0 3.0 4.3 3'.30 5.00 3.7·0 
31 6.8 .. 3.0 .. 12.0 I .. 12.8 3.0 . . 3.20 ... 3.70 
~"' 
00 






I Coef.l Meas.l I Time Date 
I 
Made by of I Mean I Gage I Dis- Method G. Ht. I Meter w 
velocity height charge I sees. change No. 1-d section 0 0 




1. July 24 B. J. Peterson . .. ... . .. 1.53 7 . .... . .. . . . .. . ... . .. t;j 
(by wading8 ) ~ H 
1915 ~ 1-d 
2. Mar. 20 Wm. Kessler 110 427 0.49 3.40 210 2 & 8 1.00 23 0.00 2 908 ~ 0 
3. June 3 do 124 710 1.62 5.7~ 1,150 2 & 8 1.00 24 0.03 1-:14 861 <j t;j 
4. do 3 do 125 689 1.64 5.69 1,130 2 & 8 1.00 23 .0.02 1-14 861 ~ 




awading measurements made at wading ~ection below the dam at railroad station. 
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TABLE 14.-P1·ecipitation in Spoon River valley, 1900 to 1916a 
Year Jan. Feb. ~ ;;{~.': Apr. May June July iAng.l Sept. Oct. Nov. Dec. Annual 
- - -- ---- - - ------
1900 1.81 3.58 1.97 1.26 3.68 1.36 3.17 5.83 4.08 2.67 1.85 0.28 31.54 
1901 1.47 1.24 3.60 0.70 1.15 4.03• 3.75 0.981 2.50 0.89 1.00 1.20 27.51 
1902 0.56 1.31 3.78 2.48 3.26 9.81 7.58 7.16 4.68 3.23 2.13 2.04 48.02 
1903 0.85 1.70 2.77 5.06 4.22 2.44 3.13 5.90 5.07 2.19 0.99 0.95 35.27 
1904 2.74 0.93 3.92 2.98 3.66 3.05 7.09 4.14 4.631 0.26 0.16 1 1.50 35.06 
1905 L02 1.67 2.00 4.52 3.68 4.67 3.24 2.76 2.86 2.77 2.25 1.55 32.99 
1906 2.56 1.94 3'.27 2.61 2.49 3.01 2.20 [ 2.28 5.51 1.27 2.32 \ 1.80 31.26 
1907 3.99 0.18 12.47 2.61 2.51 3.25 6.10 1 6.05 2.05 0.48 1.46 1 1.64 32.79 
1908 0.911 3.59 2.65 3.05 9.08 3.60 3'.72 2.91 1 1.17 1.03 2.80 8.02 42.53 
1909 1.58 3.22 1.72 5.06 3.81 3.75 5.32 1.00 3.90 3.32 5.21 3.271 41.16 
1910 1.88 1.25 0.46 3.20 5.51 1.63 2.86 0.59 4.16 1.31 0.70 1.06 24.61 
1911 2.17 2.74 2.07 3.46 1.42 3.62 3.15 1.93 13.44 2.29 2.70 2.12 37.49 
1912 0.43 1.37 2.19 5.15 3.47 12.08 3.48 1.64 3.74 5.23 1.80 0.87 ~1.45 
1913 1.59 2.19 1 3 .31 3.01 3.62 3.58 6.58 1 2.36 1.98 2.66 2.39 0.79 34.06 
1914 1.35 1.25, 1.7811.89 1.88 2.36 1.361 2.24 5.26 2.20 0.32 1.80 23.69 
1915 1.93 
.2 .. ~~ I .o .. ~~ 
1
1 .. ~~ .7 .. ~~ 1.3:~~ .s:~~ .2 .. ~~ 5.19 0 .. ~~ 1 3.111 1.01 38.27 1916 6.41 0 ••• 
. ···I . ... .... 
"The above table was prepared from the monthly precipitation reports of the U. S. 
Department of Agriculture. nl>ing the daily precipitation at the following stations: 


















































SPOON RIVER IMPROVEMENT 
TABLE 15.-Precipitation t·ecords for June, 1902a 
Ualva Peoria j Knoxville Monmouth 
- l--- --=--:-- -.-----,--=-8 -=------l ----=-=-=---- ---=-1.--=-o-=-3.--


























































8 This and following tables showing precipitation records wore taken from the 
Weather Bureau reports of the U. S. Department of Agriculture. 
ENGINEERING DATA 51 
TABLE 16.-Precipitation records for July, i902 
Day Bushnell Galva Knoxville Monmouth Peoria 
- 1-
.01 .06 .0-6 .08 







7 .29 '. .04 
8 .07 .10 .05 1.90 





14 .33 .33 .49 .12 
15 
16 1.23 .78 ,. .30 
17 .48 1.25 .51 1.30 
18 5.12 2.00 3.49 1.55 






23 I 24 .01 T 
25 .29 .70 .96 
26 . 01 .. .15 .08 




31 .61 T 
Total . 10.54 il.07 7.51 7.30 
52 SPOON RIVER IMPROVEMENT 
T ABLE 17.-Precipitation records for August, 1902 
Day Bushnell Galva Knoxville Monmouth Peoria 
--1-
... ... ... . .. . .. 
2 . .. ... ... . .. . .. 
3 ... ... T .09 .08 
4 ... .01 1.00 1.12 .38 
5 ... .33 .40 .41 .44 
6 ... ... . . . ... ... 
7 ... ... . . . ... . .. 
8 ... ••r ... . .. ... 
9 ... .20 1.30 2.57 2.70 
10 ... .31 .70 .47 .55 
11 ... ... ... . .. ... 
12 ... ... T T ... 
13 ... 1.30 1.23 .77 1.00 
14 ... ... ... . .. ... 
15 ... .20 .40 .49 .54 
16 ... ... ... ... . .. 
17 ... .44 .54 .71 .80 
18 ... .43 1.40 1.54 ... 
19 ... ... ... . .. .23 
20 ... .28 .25 .10 ... 
21 ... . . . ... ... . .. 
22 . . . ... ... . .. T 
23 ... . . . ... ... ... 
24 ... .22 . . . ... ... 
25 ... ... .68 .39 .61 
26 ... .02 ... .14 . .. 
27 ... T ... ... ... 
28 ... ... ... ... . .. 
29 ... . . . . . . ... . .. 
~0 ... . .. ... ... . .. 
~1 ... ... . . . ... .09 
--
Total ... 3.78 7.90 8.80 7.42 
ENGINEERING DATA 53 
T ABLE lB.- Precipitation 1·ecords to1· Septembe1·, 1911 
Day Galva Monmouth Havana La Harpe Peoria 
- 1-
. .. ... . .. . .. ... 
2 . .. ... . .. ... ... 
3 . .. ... . .. ... ... 
4 ... .67 .18 .07 .21 
5 .16 .06 .21 .08 .05 
6 . . . . .. . .. ... 2.21 
7 1.47 1.60 1.40 2.54 .03 
8 .05 .05 .23 .19 
I 
.10 
9 ... . .. T . .. ... 
10 .60 2 I T 3.37 ... 
11 .90 .02 T ... .21 
12 ... . .. . .. ... .07 
13 1.04 3.85 2.16 .70 1.03 
14 .01 .51 . .. ... .02 
15 .81 .65 .35 .53 .75 
16 . .. ... . .. . .. ... 
17 . .. . .. .44 .12 .02 
18 .26 .16 .86 .10 .68 
19 . .. . .. . . . . .. ... 
20 .. . .. . . .. T .10 
21 
I 
.61 .86 .55 .38 .31 
22 . .. . .. ... . .. ... 
23 ... . .. 
I 
. .. . .. ... 
24 .11 4.48 2.00 1.74 1.67 
:!:> 1.58 1.52 2.83 1.56 .41 
26 .04 . .. . .. T ... 
27 T 1.55 ... T .09 
28 .59 1.42 1.35 2.08 .93 
29 
I .66 
1.28 .46 1.75 ... 
30 ... .75 T 
I 
T .04 
31 I ... . .. 
I 
... I ... . .. 
Total 8.29 20.03 13'.14 I 11.84 12.30 




T ABLE 19.-Preeipitation 1·ecords [01· J anuary, 1916 
Day Galva Monmouth Havana L a Harpe Peoria 
1 .81 .83 3.00 .66 .93 
2 . .. . .. ... . .. . .. 
3 . .. .. . .. . .. . .. . .. 
4 .04 .. . . .. . .. . .. T 
5 T ... 
I 
.02 T .03 
6 . .. . .. ... . .. . .. 
7 . .. ... . .. ... . .. 
8 . .. 
I 
. .. .. . ... I ... 9 T .08 T .04 .07 
10 .01 .05 . ... . .. . .. 
11 .18 I .15 .45 .44 1.12 12 .51 I .80 1.85 .55 .60 
13 . .. 
I 
. .. ... ... . .. 
14 . .. ... . .. ... . .. 
15 . .. .08 ... ... .02 
16 . .. . .. . .. ... . .. 
17 . .. . .. ... ... . .. 
18 . .. 
I . .. ... . .. . .. 19 .07 .11 .23' .05 .18 
20 .05 I .50 .68 .21 .80 
21 .98 I .85 .83 .24 .56 
22 ... . .. . .. ... .. . 
23 . .. . .. . .. ... . .. 
24 . .. . .. . .. ... ... 
25 . .. . .. ... ... T 
26 T .Cl .03 .11 .13 
27 1.18 1.10 .75 I .89 .19 28 .01 .05 .18 .04 .03 
29 .63 .47 1.25 .56 .86 
30 .28 .18 .43 .38 .43 
31 .01 .16 .04 .03 T 
-- -.-- --1 
Total 4.76 1. 5.42 9.74 5.20 5.95 
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TABLE 20.-Details of dime~tsions of p1·oposed channel for Spoon River irnpmvementa 
Length of Cut-off Bottom Average 
olcl channel No. Length width depth Excavation 
Feet Feet Feet Feet Cu. yds. 
750 1 650 60 13.5 23,887 
450 2 2,450 60 13.0 86,117 
2!200 3 '750 60 12.5 25,170 
750 4 1,700 60 12.0 54,400 
200 5 1,950 60 11.5 59,397 
1,250 6 500 60 5.0 6,020 
1,100 7 850 60 13.0 30,877 
4,300 8 4,550 60 14.0 174,583 
150 9 150 60 12.5 5,032 
200 10 350 60 15.0 14,584 
1,500 11 1,550 40 15.0 47,368 
350 12 2,400 40 15.5 76,488 
1,700 13 2,850 40 15.0 87,096 
5,650 14 1,750 30 1.0 2,013' 
1,750 15 650 30 1.0 747 
1,400 16 2,100 30 15.0 52,500 
4,500 17 700 30 15.0 17,500 
500 18 2,050 15.0 51,250 
2,350 19 3,550 15.5 92,726 
8,050 20 1,050 14.5 25,105 
450 21 1,150 16.4 32,418 
3'50 22 2,000 15.0 50,.000 
100 23 500 19.0 17,240 
3,100 24 1,050 19.0 36,204 
2,250 25 800 15.6 21,080 
1,800 26 600 18.2 19,494 
900 27 1,500 17.0 44,400 
550 28 1,150 19.0 32,756 
2,050 29 1,550 18.5 51,546 
00 30 450 18.4 14,845 
150 31 900 16.8 26,208 
150 32 1,350 18.6 45,198 
200 33 2,100 17.5 64,659 
7,900 34 2,050 13.6 45,·038 
900 35 900 14.0 20,538 
24,900 36 1,000 18.5 33,230 
150 37 2,800 15.0 70,000 
12,100 38 1,100 15.5 28,732 
550 39 2,750 15.0 68,750 
3,700 40 1,200 18.5 39,876 
1,.ooo 41 1,450 18.0 46,400 
250 42 1,100 15.5 28,732 
4,000 43 1,050 16.0 28,623 
550 
44 I 1,100 16.0 29,986 1,900 45 1,900 14.0 43,358 
1,800 46 1,000 5.5 7,230 
Total 1,879,404 
a All cut-offs to have slopes of one vertical to one horizontal. 
56 SPOON RIVER IMPROVEMENT 
TABLE 21.-Comparison of channel lengths in miles 
I Present river 
I 
Distance I Distance 
Proposed river 
Distance I Distance Location 
from between from between 
mouth points mouth points 
----~------~------




Duncan Mills bridge. . . . . . . . . . . . . . . . . . . . . . . . I 









::::~:o;::,:,::::ge· .. ::.::::.::: :::::· .:.:1 
I 
Buckeye bridge ......... · · · · · · · · · · · · · · · · · · ·I 




















I 4.9 4.3' 
Ellisville bridge ..................... . .... ·I 







I 2.0 1.9 
London ![ills bridge ....................... j 65.7 50.5 
TABLE 22.-Channel grades of pt·oposed Spoon Rive1· improvementa 





Mouth of Spoon River ........................... . 
700' above Duncan Mills on bridge .... . ........... . 
Elrods bridge ............. . ....... . .. .. ... . ... . . 
Buckeye bridge ................................. . 
Ziltz bridge ..................... . ............. . 
Babylon bridge ................................. ·1 
Ellisvme bridge ............................... . 



























•Ail grades referred to sea level datum as established by the U.S. Geological Survey. 
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TABLE 23.-Land areas below high water of 1916 
Section of Spoon River valley 
London Mills to Elli ville .. . ... .. .... ... ............ . ............... . 
Ellisville to range line 1 and 2 E. . .... . . . ........... . .... .. .......... . 
Range line 1 and 2 E. to Seville ....... . ................ . ............. . 
Seville to Bernadotte ............ . .................................. . 
Bernadotte to Duncan Mills .......................................... . 
Duncan Mills to Illinois River (including Crabtree Drainage District about 
HOO acres but not Lacy D. & L. D. and Thompson Lake D. & L. D.) .. 
Total 
TABLE 24.- Ya?·dage tabulation for Spoon River improvement 
Drainage unit 
No. 1 ............. 
No. 2 ............. 
No. 3 • 0 0 0 ••• •••••• 
No. 4 ............. 
No. 5 . . . • ... 
1 



















































'fAilLE 25.-Cost of overflow protection of Spoon River improvementa 
Drainage unit 
No.1 ............ .. 
Total .......... 
No.2 .............. 
Total ... . ...... 
No.3 .............. 
No.4 . . ............ 
Total ... .. ..... 
No.5 .............. 


























































aThe above costs per acre include only the cost of the improvement to the ml!li:n 
stream and the cost of levees and diversion ditches. No estimates for interior ditehes, 
pumping plants, or sluiceways have been included. 
